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Now  at  your  distributor 


r 


RF  LINEAR 


AMPLIFIER 


BIG . . .  with  a  husky,  go-places  power  rating  of  1500  watts  PEP . . . 


SMALL . . .  only  a  foot  across  the  front— less  than  one  and  a-half  feet  in 

No  space  problem  here— these  are  true  '*table-top"  dimensions. 

Fine  lookini— modern  industrial  designer  styling— finished  in  durable, 

attractive  tight  colors.  Blends  well  with  existing  equipment. 


Features  and  featores , , , 

FuU  band&witching  80-40-20-15  and  10  meters  *  pi  network  output  •  stable,  efficient 
grounded  grid  circuitry  •  Power  input  rating:  1500  waits  PEP  SSB  *  1000  watts  CW 

•  400  watts  AM  •  can  be  driven  by  exciters  m  the  65-150  watt  category,  GSB-lOO 
and  similar  units  -  Low  cost  Type  SUA  tubes  used  in  amplifier  •  long  life  silicon 
rectifiers  replace  older  vacuum  tube  rectifiers  In  high  voltage  power  supply  • 
Antenna  changeover  relay  Is  built  in  -  panel  switch  allows  tune  up  at  low  power 

*  full  vision  panel  instrument  is  switc^able  to  indicate  amplifier  plate  current  m 
relative  RF  output  •  Dimensions^  BW  high,  U^''  wide,  17''  deep. 

Model    #3340 


399 


50 
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vision  of  Young  Spring  &  Wire  Corporation 

OUTH      MAIN     St.,      BUftBArJKf     CALIFORNIA 


EXPORT  SALES:   WESTREX  CORP,,  5^10  WEST  S8TH   ST.  NEW    YORK   19,   N,  Y* 


You  can't  mis8  hearing  this! 


TRANSMITTER  for  6  &2 


I 


185  Watts  of  Solid  "Talk  Power"Tops  the  Band! 

Again ,  • . 

Qegg  Laboratories  brings  VHF'ers  a  new  power  packed  pLrrormer  ,  .  .  A  new 
beauty  thal*s  guaranteed  to  produre  more  carrier  output  and  a  higher  level 
of  modulation  power  than  any  other  conimercially  built  \  HF  amateur  trans- 
mitter now'  availal^e. 

Put  a  Zeus  on  6  and  2  and  watch  the  QSO's  roll  in.  If  you  like  DX,  listen 
to  this! — You'll  have  185  solid  watts  on  both  AM  and  CW  .  •  .  and  youll 
have  automatic  modulation  control  that  will  actually  let  you  "out-talk"  many 
kilowatt  rigs  I 

CHECK  THESE  FEATURES  AND  SEE  WHY  A  NEW  ZEUS 
WILL  PUT  YOUR  CALL  ON  THE  "MOST  WANTED  LIST" 


•  fligh  Level  Plate  ond  Screen  Modulation 

•  Highly  EiTit  lent  Type  7034  Final  Amplifier 

•  Self -Contained    Stable    VFO 

•  BuiltJn  Automatic  Modulation  Control 

•  Simple  Band  Switching  and  Tune-Up 


•  Two  Unit  Construction  witli  Remote 
Modulator  and  Power  Siipjily  Conserves 
Space  at  Operating  Position 

Amateur  Net  Price:  Only  S595,  Completely 
wired  and  tested  Vkilli  all  tubes.  Modulator, 
Power  Supply,  VFO,  cables,  etc. 


C^f 


LABORATORIES 


RT,  53,  MT.  TABOR.  N.  J,    •    OAkwood  7-6800 
A*ik  your  Clegg  Disfnhutor  (listed  below)  for  full   information,   llvll   be   iilml  to   serve  you* 


Californid 
Herrry  Radio,  Los  Angeles,  SevernSt  Hemel 

ConfiecHcvl 
Koufman  £ltctrofiicS|  Bridgepoft 

De  Iowa  re 
Detowafe  Electronics  5up,j  Wilmington 

Flofido 

Amaheur  Radio  Center,   Inc.,  Miam? 

Eleclronic  EquipmenI  Company,  Inc.,  Miami 

fndiana 

Brown  Distributors,  Foft  Woyne 

Von  Sickle  Radio  Supply^  Indionopolts 

Iowa 
World  Rodio,  Councfl  BjufTs 

Konses 
Acme  Rodio  &  T,  V.,  Hutchinson 


iMoryfand 
Key  Efecffonicf,  Whccilon 

Massochusetts 
De  Mombfo  Rodio  Supply,  Soiton 

Michigon 

Purchase  Radio  Supply,  Ann  Arbor 

Rgdto  Par^s,  Inc.,  Grond  Rapids 

Missoyfi 

Henry  Radio,  Bvlfer 

Walter  Aihe,  St^  Louis 

New  Me  K I  CO 

Cor  Ports  Depot,  Roiwell 
Voliey  Engineering,  Los  Alomos 

Hew  Jersey 
Federated  Purchaser,  Mounlofnsidfi 

New  York 
Terminal  Eleclforiics,  New  Yorfe 
Horfijon  Rodio  Corp,,  N«w  York 


Ohio 

Untverjof  Service,  ColuiTilsus 
Slernbergs,   Incj  Cincinnati 

Oktohomo 
Radio,  \r\c.t  Tulsa 

Pennsylvania 

Tydjngs  Compony^  Piltsburgh 

Eugene  G.  WUe,  Philadelphia 

South  Carol t no 
Dixie  Rodio  Supply  Company,  Sumter 

South  Do  koto 
Dokofo  Supply,  Yankton 

Virginia 
Key  Elecfrontcsi  Artm§fon 

Washing  foft 
Rodio  Supply  Company,  Seotlfe 


MAY  1961 


I 


mnmimmrt 


1000  KC  to 
137  MC-.01% 
TOLERANCE 


iCsJTTl 


MINIATURIZED 
FM-9  SERIES 


fM-3 


.510 


Wire  mounted,  plated  crystals  for  use  by  amateurs  and  experi- 
menters where  tolerances  of  Jl%  are  permissible  and  wide- 
range  temperatures  are  not  encountered. 

Just  any  crystal  in  any  oscillator  will  NOT  combine  to  produce 
spot  frequencies.  These  crystals  are  designed  to  operate  into 
a  32  mmf  load  on  their  fundamental  between  1000  kc  and  15000 
ke.  Overtone  crystals  operate  at  anti-resonance  on  3rd  mode 
and  series  resonance  on  5th  and  7th  mode  crystals. 

HOLDERS:  Metal,  hermetkolly  sealed.  FA-5  and  FA-9  are  HC/6U 
pin  type  while  the  fM-9  is  on  HC/18U  pin  type. 

FREQUENCIES    (Specify  crystol  type  and  frequency  when  ordering,) 


FA*S  and  FA-9 

Price 

FM-9 

Price 

1000  -   1499  kc 

$  5.75 

Not  available 

Fundamental 

1500-    1799  kc 

$  4.95 

Not  available 

1800-    1999  kc 

$  4.40 

Not  available 

1 

2000-    9999  kc 

$  3.30 

8000  -  9999  J99  kc 

$  5.00 

10000  - 14999  kc 

$  4.40 

10000-15000  kc 

J  5.50 

15000  ^  20000  kc 

$  5.50 

15001  ^  19999.999  kc 

%  6.50 

10-  14  J9  mc 

$  4,40 

Not  available 

Overtone  (3rd) 

15-  29.99  mc 

$  3.30 

20-    39-99  mc 

$  5.00 

30-  59.99  mc 

$  4.40 

40-    59.99  mc 

$  5.50 

60  '  75.99  mc 

S  4.95 

60-89.99  mc 

$  6.50 

Overtone  (Sth) 

76-  99-99  mc 

%  7.15 

90-100  mc 

1  8.S0 

Not  availabte 

101  *  no  mc 

$10.00    , 

Overtone  (7th) 

100'     137  mc 

$  9.35 

Not  available 

Overtone  crystals  are  calibrated  on  their  overtone  frequency. 
They  are  valuable  for  receiver-converter  applications  and  are 
NORMALLY  NOT  UTILIZED  IN  TRANSMITTERS,  since 
only  a  small  amount  of  power  is  available  under  stable  oper- 
ating conditions. 

CALIBRATION  TOLERANCE:    ±,01%  of  nominal  at  30'^  C 

TEMPERATURE    RANGE:    —40^  to  +70'  C  ±.01%  of   freq- 
uency at  30     C* 

DRIVE  LEVEL:  Recommended,  maximum  3  milliwotts  for  overtones; 
up  to  80  milliwatts  for  fyndamentats,  depending  on  frequency. 


ONI  DAY  PROCeSSING  «  ,  , 

Orders  for  less  than  five  crystals  will  be  processed 
and  sJiip^  in  one  day.  Orders  received  m  Mofiday 
thraugh  Thursdays  will  be  shipped  on  the  day  follow- 
mg.  Orders  received  m  Friday  will  be  shipped  th« 
following  Monday. 
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More  Congratulations 

Are  in  order.  You  fellows  are  without  a 
doubt  the  liveliest  group  of  magazine  readers 
ever  assembled.  YouVe  not  only  been  brain- 
washing our  advertisers  with  information  re- 
quests, but  youVe  been  sending  them  checks 
with  abandon.  It  is  quite  a  pleasure  for  me, 
as  chief  advertising  salesman^  to  call  adver- 
tisers and  find  that  I  don't  have  to  suggest 
that  maybe  next  month  things  will  pick  up  a 
bit.  When  I  call  they  sell  vie.  They  must  be 
exaggerating  a  bit  when  they  say  that  they're 
getting  as  good  results  from  advertising  in 
73  as  they  do  from  magazines  with  twice  or 
three  times  the  circulatioBi  I  like  to  hear  it, 
but  I  don't  really  believe  it.  You  aren't  work- 
ing that  hardj  are  you? 

The  post  card  we  bound  in  the  last  issue 
gave  me  some  weary  nights  clipping  all  those 
information  requests  out  and  sorting  them  for 
the  advertisers.  It  also  gave  me  some  terrifi- 
cally effective  ammunition  for  shooting  down 
some  of  the  more  reluctant  prospective  ad- 
vertisers. There  are  still  some  well  known  ham 
manufacturers  conspicuous  by  their  absence 
as  supporters  of  the  magazine*  A  few  of  the 
readers,  noticing  this  absence,  requested  in- 
formation from  missing  advertisers.  This  is 
probably  a  much  better  advertising  sales  talk 
than  the  one  that  I  have  been  using,  which 
draws  more  on  their  heartstrings  than  their 
business  acumen. 

Three  in  One 

The  Totah  ARC  of  Farmington,  N-M,  have 
discovered  an  unusual  spot  for  a  DXpedition* 
Look  for  *em  on  the  bands  on  May  27-28  oper- 
ating from  the  junction  of  the  W5-W7-W0  call 
areas,  which  is  also  the  meeting  point  for  four 
states.  Your  QSL  will  bring  you  a  colorful 
certificate. 

Too  Many  Ads 

We  really  should  have  put  in  a  few  more 
pages  this  month,  but  w^e're  still  trying  to 
work  our  way  out  of  the  diflRculties  and  ex- 
pense of  moving  our  office  to  new  larger  {and 
just  as  ugly)  quarters-  So  bear  with  us  for  a 
little  longer  as  we  try  to  get  this  thing  on  an 
even  keel.  We've  got  a  lot  of  interesting  stuff 
in  preparation  for  you*  Two  meter  ops  will  be 


pretty  excited  over  the  new  mobile  (and  fixed 
station)  antenna  we^ve  got  coming.  This  one 
seems  to  have  a  lot  of  advantages  over  the 
halo.  Sidebanders  will  like  our  coming  trans- 
ceiver. Then  we  have  a  2M  transceiver  too  -  •  . 
and  it  can  mostly  be  built  from  junk  parts 
from  old  TV  sets  or  FM  sets*  Plus  all  sorts  of 
small  projects, 

FCC  Actions 

The  Maritime  Mobile  Amateur  Radio  Club 
has  petitioned  the  FCC  for  a  very  long  over- 
due modification  of  the  regulations  to  permit 
MM  stations  to  use  20  meters  world-wide  and 
also  40  meters  while  in  North  and  South 
American  waters.  Tliis  is  particularly  im- 
portant in  view  of  the  rapidly  deteriorating 
band  conditions  which  are  leaving  the  ten  and 
fifteen  meter  bands  high  and  dry  and  about 
as  useful  as  two  meters.  Let's  hope  that  this 
proposal  goes  right  through  without  the  usual 
three  year  battle. 

Phoenix  May  26-29 

Virginia  and  I  are  looking  forward  to  meet- 
ing as  many  of  you  as  possible  at  the  big 
Klateh  in  Phoenix  this  month.  This  will  be  a 
combination  subscription  gathering  expedition 
and  honeymoon  for  us  •  .  .  in  case  you  missed 
the  not  too  cryptic  note  on  page  three  last 
month.  If  you're  within  driving  or  flying  dis- 
tance this  extended  weekend  shindig  will  make 
a  fine  vacation  for  you. 

In  addition  to  lots  of  equipment  displays  you 
will  get  a  chance  to  hear  Senator  Barry  Gold- 
water  (ex  6BPI),  Bill  Orr  W6SAL  Leo  Earn* 
Shaw  ZL2AAX,  Don  Stoner  W6TNS,  Wes 
Schum  W9DYV,  Merrill  Swan  W6AEE,  and 
other  interesting  speakers. 

Drop  a  line  quickly  to  K7AWI,  Box  7155, 
Phoenix,  Arizona  for  all  the  details^  or  else 
show  up  on  the  26th  and  join  the  fun.  It's  at 
the  Westward  Ho  Hotel,  And  wow  do  they 
have  prizes  lined  up  for  you! 

Wise  Words  for  Weary  Writers 

No  matter  what  the  Boy  in  the  Back  Room 
says^  S20  in  the  hand  is  worth  a  lot  more  than 
$40  in  the  bush.  When  you  submit  an  article 
to  73  you  either  get  it  back  or  you  get  a  check 
.  *  .  and  with  no  one,  two  or  three  year  wait. 
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To  the  hundreds 
of  Hams  who  have 
taken  the  tinne 
to  write,  we  at 
EICO  can  only 
say... 

■ 

FROM  THE  BOTTOM 
OF  OUR  HEARTS, 

THANK  YOU 


^'^r  Sir.  "  ^'  ""•   ^• 


1^9  ffieh  v.*^ 


We  promise  to  continue 
to  do  all  in  our  power 
to  merit  your  approval. 


^'•'^^red  f^  "^"^  6  Stat   "^  ^"^  the  ff^-^"      When 
deaths  7  ^  ^^  sal  i'°"  in  MJiff"^^*  "Be, 

"^^  -i-^  .Tr'-"  7^«U?  -^^-f'  £t 

havp  J^  ^'°'.     ft.     .  P"«Jlias«f        '■*Pcrt      ^ 
'he  75^"'"*^  *^  «a?e   *'  ''^'^5.«'?,^^^'>^«ief 

ico"'^^*t  si^4;V.e  sxeo'^S)'?^  -°x 

Wk  fchf  *^  730  t„  *^^^  (^n  thTl     ■"^'titter 
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90-WATT  CW 
TRANSMITTER* 
#720 
Kit  $79.95 
Wired  $t  19,95 
U.S.  Pat.  No.  D-184776 
"Top  auality"  —  ELECTRONfC 
KITS  GUJDE.  Ideal  for  veteran  or 
novice,  90W  CW,  65W  external 
plate  modulation.  BO  ttifough  10 
meters. 

*"^^^  HIGH-LEVEL 

UN  f  VERSA L 

MOOUIATOR- 
OftlVER 
#730 
Wired  $79,95 
Delivers  SOW  yndistorted  audio* 
Modulates  transmitters  having 
RF  inputs  up  to  lOOW.  Unique 
overmodulatfon  indicator.  Cover 
E-5  $430. 


COLOR  & 

MONO   DC-5MG 

LAB   &  TV  5" 

OSCILLOSCOPE 

#460 

Wired  $129,50 

Kit  $79.95 

5"  PUSH-PULL  OSCILLOSCOPE 
#425    Kit    $44.95   Wired   $79.95 


Kit  $49.95 


HEW! 
60-WATT  CW 
TRANSMITTER 
#723 
Kit  $49.95 
Wired  $79.95 
Ideal  for  novfce  or  advanced  ham 
needing  low-power,  stand*by  rig, 
60WCW,  BOW  external  plate  mod- 
ulation.  80  through  10  meters. 


^ 


ORm 

DIP 

METER 

#710 

Kit  $29,95  Wired  $49.95 

Includes  complete  set  of  coils 
for  full  band  coverage.  Continu- 
ous coverage  400  kc  to  250  mc. 
500  ua  meter. 


Kit  $69.95 


DYNAWfC 
CONDUCTANCE 

TUBE 

&  TRANSISTOR 

TESTER  #666 

Wired  $109.95 
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CITIZENS 

BAND 

^^^_        TRANSCEIVERS 

"^^ — ^  Single  and 

Multi  Channel  Models  Available. 
From  Kit  $59.95      Wired  $89.95 


PEAKTO-PEAK 
VTVM  #232 

&*UNl.PROBEift 

Kit  $29.95 

Wired  $49.95 

VACUUM  TUBE  VOLTMETER  #221 
Kit  $25.95  Wired  $39,35 


m 

* 


to 
o 

b 
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TUBE  TESTER  #625 

Kit  $34.95  Wjred  $49.95 


RF  SIGNAL 

GENERATOR 

#324 

n50kc<43Snic) 

Kit  $26,95 

Wired  $39.95 

TV  FM  SWEEP  GENERATOR 

&  MARKER  #368 

Kit  $69.95  Wired  $119.95 


fiCO 


3300  Northern  Blvd. 
Long  Island  City  1,  N.  Y. 


EICO.  3300  N.  Blvd.,  LJX.  1,  N.  Y. 

D  Send  free  Catalog  &  name  of       i 
neighborhood  distributor.  ' 

n  send  free  *'Sfiort  Course  for     /  Arirfr**ce 
Novice  Lrcense/*  O  Send  /    ftooress. 

35'page   STEREO   HJ-FI   GUISE:/ 

25c  enclosed  for  postage  /   City 

&  handling.  ^ 
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ENGINEERS:  Excellent  career  opportunities  in  creative  electronics  design.  Write  to  the  Chief  Engineer. 
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DESIGN 


j-t;;™<*-^ 


DEPENDABILITY 


THREE  REASONS  WHY 
YOUR  BEST  BUY  IS 


4  4  4 


<^®^*9T*  decreases  wind  food 
^^d/  provides  telescopfng 
<i<iUqn  tfeaf  permits  ra  is  ing 
<and  tow^^ring  of  tower   sections, 

GRANK  UP  T<3  60  FEET, 
DOWN  TG  25  FEET  and 
TILTS  OYER:  FOR  ACCESS 
TO  ROTOR  OR  BEAM, 


STRENGTH      J  5      buftt-in     to 

©V^ry  E  *Z  W;a  y  T  ow  er , . , H  ea  vy 
woU  steel  :tubing  l»gs,  cori- 
tinijous  diogonal  brocing  of 
S  0  I  Id;  s  f  0  el  rod  and  electric- 
cci  llyf  w«|d  ed  throughout*,, .no 
loose  b;pjts  or  nuts  here.  E-Z 
Way    d^^ign    and    strength    are 

your  assuronce  of  DEPEND- 
ABILITY that  you  can  count 
oh  year  after  year.  See  your 
nearest  distributor  today  or 
write  for  free  literature. 

The  SATELLI 

Model  RBX^60-3P  (Pointed)        $335-00 
Model  RBX-60-3G  (Galvanized)  $410*00 

MOUNTING  KITS; 

GPK  X60-3  (Ground  Post) 
BAK  X  (Wall  Bracket) 


$125.00 
$17,00 


Freight  Prepaid  anywhere  m  (48)  U.S-A* 


P.  O.  BOX  5767 


TAMPA  5,  FLA, 


[Editorial  from  page  4] 

It  is  not  even  necessary  to  produce  two  doctors 
and  one  minister  as  evidence  that  you  need 
immediate  remuneration.  Our  Handy  Guide  on 
How  To  Sneak  Things  By  The  Editor  is  avail- 
able at  the  bargain  price  of  free  if  you  send 
a  self-addressed  stamped  (we're  not  only  lazy, 
we're  cheap)  envelope.  Mark  it  "Style  Sheet'' 
so  you  won't  be  flqpded  with  ditto  printed  trivia 
from  the  editor  as  promised  back  in  March. 


Feedback 

^  Doggone  if  you  all  didn't  surprise  me  this 
time.  We  had  so  many  articles  in  the  March 
issue  that  the  votes  were  rather  more  scat- 
tered than  usual  It  was,  however,  nip  and 
buck  all  the  way  along  between  the  Transis- 
torized GDO  by  W3KET,  Build-Save-Learn^ 
Have  Fun  by  W8VVD,  and  Up  Front  by  the 
Staff.  The  winner  by  one  lone  vote  was 
W8VVD  who  gets  a  check  for  another  50% 
payment  on  his  article  as  a  i^eward  for  your 
enthusiasm.  W3KET  made  second,  proving 
again  that  transistors  are  of  great  interest. 
The  Kyle  All  Band  Antenna  placed  4th  and 
Ignition  Interference  placed  5th.  All  had  heavy 
voting. 

The  combination  voting  card  and  readers* 
service  card  in  the  April  issue  has  greatly  in- 
creased  the  voting.  To  date,  with  only  a  few 
hundred  cards  in,  Nuvistor  Converter  by 
K8BYN  and  Noise  Limiter  by  K5JKX/6  are 
neck  and  neck  at  about  200  votes  each.  Not  too 
far  behind  is  the  big  technical  article  again. 
This  seems  to  make  one  of  the  top  spots  each 
month,  guess  we'll  have  to  continue  the  series 
and  maybe  run  two  per  issue  eventually- 

^  Tear  the  card  out  of  this  issue  and  send  it  in 
right  away.  This  will  serve  several  purposes: 
your  magaizne  will  be  easier  to  read  with  that 
confounded  card  torn  out;  we'll  find  out  how 
you  feel  about  the  articles  in  this  issue  and  be 
governed  accordingly;  and  our  advertisers  will 
expectantly  send  you  whatever  literature  or 
catalogs  you  request.  If  the  response  is  good 
they  may  buy  you  more  pages  of  magazine  for 
next  month,  .  ^  \  W2NSD 


Subscription  Rafes 

While  we  do  not  consider  a  subscrip- 
tion blank  an  absolute  necessity  for 
starting  or  renewing  your  subscription, 
it  may  simplify  matters  for  you.  We  have 
bound  one  in  his  issue  so  it  is  not  neces- 
sary to  rip  your  copy  of  73  all  to  shreds. 
Rates:  |3  per  year;  $5  two  years;  DX 
operators  $4  per  year.  Back  issues:  50«^ 
each.  Subscriptions  start  from  current 
issue  only. 
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AMERfCAK  GELOSO  VJ,0.*s 

WJrecf,  test&d,  cafibratetf,  reatfy 
for  uie.  Mod,  4/104  far  driving 
one  B07  or  S146  final  in  hM  or 
CW  under  trass  "C"  conditions. 

Mod.  4  '102  for  rfrivfnf  two  807*S 
or  614S's  final.  Has  5  bands. 
Supplied  with  Mod,  1C40 
dial  ass'y. 

Mod.  4/103  for  144^148  mc 
bands.  Combines  VFO  primary 
freq.  of  IB  mc  with  xtal 
fonrfamenta?  freq,  of  12  mc- 
Supplied  with  Mod,  1647 
draf  ass'y. 

Mod-  4/TW,  4/1D2  or  4/T03 
tess  tubes  and  xtal,  each  $29.95 


Stiown 
"approximately sctual  size 


PRECISION  PIANETARY-VERNIER 

for  exceptionally  fine     firning 

tiiperb   cnftsmanship   liy  Jaakson    Bros. 

of    Eneranil.    Ball    bearing   if  rive,    V4" 

dla.    shift.    IVi^'    Jongp    e:1    ratio, 

Vy  TB  lor  ffno  tuning.   Easily  adapt- 

able    to    any    shaft    Comparable 

value  ^  $5.99. 

Amateur  Net  $1.50  en. 
10  for  $13.50 


t* 


Wonder  Bar"  10  Meter  Antenna 


Is  featured  in  Nov.  1«6  OST.  Comptete  with  B  £  W 
3011  Mirriductor.  Only  S  ft.  long  for  TO  meters^ 
Wt.  9  lbs. 

itmateur  Net  $7.85 

Versatile  Miniature  Transformer 

Same  as  used  in  W2EWL  SSB  Ri^  -*  March 
IfSG  OST,  Tliree  sets  of  CT  windings  for 
a  combination  of  impedances:  600  ohms, 
5200  ohms,  22000  Ohms.  (By  using  center- 
taps  the  impedances  are  quarteredj  The 
Ideal  transformer  for  a  SSB  transmitter. 
Other  uses:  Interstage,  transTstor,  high 
Impedance  choVcOp  line  to  grid  or  plate, 
etc.  Siie  only  2"  h.  i  W*  w*  i  W  d* 
New  and  fulty  shielded. 

^M     m^  Mm.   Amateur  Not    SL39     .^j     «in.*c 
3  for  $3.49  10  for  SIO  J5 

ARROW  Authorized  distributor  of  HEATHKIT  equipment 


AMECO 

2    &   6   METIR 
CONVERTERS 

Cryiul  CcHi trolled 

Gain:  ortr  30  db 

NoUe  Figure:  belter  ttiart  4  db 

Tube  Lineup:  :i  meter  Converter  has  new,  tmported  fiESS  high 
lAin,  low  noise,  eascode  Isi  EF  Amp.,  GV&A  2nd  RF  Amp.  JL 
Mixer.  CJe  Oac,— Multiplier. 

6  meter  Convener  hti  6BSS  CiftOod«  BF  Amp  uid 

6CSA  MUer  »nd  Osc. 

-,  ,,....  ^        .  •  «et«r    Z  mittr 

Coni^ercer  complete  with  rubes  tnd  lUl 

for  7*11  or  14-18  mc.  IF  output  in  CB-6       CB-2 

Kit  rarm  with  inurucilans  119.95     $23.95 

Wired  HHd  tested  .  S27.50     133.95 


SubMiniature  0-200 
Microampere  Meter 

A  high  quality  Instrument  made  by  In- 
ternational Instrument  Co.  (Mode)  1Q0)>. 
Only  1"  in  diam.  Ideal  for  limited  space 
applications.  A  natural  for  transistorized 
grid  dip   oscillator  as  described  in  QST. 

S3. 9 5  ea* 


AMERIDAN  ariQSD  Pt  TUNING  COILS 


Units  Tiave  S  posit,  tap  switch 
maunted  on  ceramic  coil  form« 
Mod,  4/111  designed  for  use 
with  two  807'5  or  i14S'$  (ffl  par- 
allel). Freii.  Range  3.5  to  29  J  mc. 

Mod.  4/112  is  designed  for  use 
with  singre  BQ7  or  6146.  Handles 
up  to  60  w.  Range:  3.5  to  29.7  mc. 

Mod.  4/111  or  4/112,  each  f4J5 


MAIL  ORDERS   PROMPTLY   PROCESSED 
SAME   DAY  SHIPMENT  FRQM  STOCK 


ELECTRONICS,  INC. 


TO  SAVf  t-OJ.  fiHAffiHT^IASt  IHCLHM  SUfriCIEHT 
imSTAGE  WITH  Wm  OftHER.  ANY  EXTRA  MONEY  WILL  BE 
iETURNfU. 

Ait  PRICES  ¥.0M.  H.  Y,  C 

Arfow'i  ixfierf  0«pf.  Skim  To  Alt  Parts  Of  Tile  W«fMf 

f^ke«  Syb}ec^  To  Ciiaii9t  WItiioitt  Notlee. 


65  Cortlandt  Street  New  York  7,  N.  Y.  •  DIgby  3-4730 
525  lencho  Turnpike.  Mineola/N.  Y.  •  Pioneer  6-86P6 


SAY  YOU  SAW  IT  IN  73 
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Famous  for 


BROAD 


Ixciter— Transmitter 


NEW  FEATURES  IN  THE  200V 


Amateur  net.  ..,$795 


NEW!  Silicon  rectifier  power  supply.  Better  regulation.  Less  heat. 
Higher  voltage.  200  watts  PEP  input  on  SSB- 

NEW!  Frame  grid  (6EH7-6EJ7)  mixers.  Extremely  high  gainLess 
heat.  Unwanted  mixer  products  down  in  excess  of  50  DB, 

NEW!  Temperature  compensated  crystal  oscillator  circuits  for  ex- 
treme, long  term  stability. 

NEW!  Increased  mike  pre -amplifier  gain.  Compensates  for  weak 
voices  or  low  output  microphones. 

NEW !  Smooth  as  silk  two  speed  tuning  knob  with  5  KC  per  turn 
vernier  tuning  ratio* 


! 
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PLUS 

THESE 

ORIGINAL 

FEATURES 


THERE  IS 

NOTHING 

FINER  THAN 

THE 

200V 


COMPLETELY  BROAD -BAND  ED.  You  tune  only  the  VFO  .  Inher- 
ently matches  output  impedances  of  50-72  ohms. 
COMPLETE  BAND  COVERAGE.  ALL  of  the  80-40-20-15-10  meter 
bands,  plus  generous  overlap  and  position  for  extra  band. 
INPUT  175  waits  on  CW,  pSK  and  PM.  iOO  watts  on  AM. 
"TAILORED"  audio  filter -Audio  limiter. 
ADJUSTABLE  POWER  OUTPUT  control.  2"  MONITORING  SCOPE. 

CALIBRATION  ACCURACY  better  than  1  KC. 

UNWANTED  SIDEBAND  SUPPRESSION  50  DB. 

CARRIER  SUPPRESSION  at  least  50  DB. 

HARMONICS  down  in  excess  of  50  DB. 

Third  order  DISTORTION  PRODUCTS  down  in  excess  of 

40  DB. 
EASIER  TO  OPERATE  THAN  EVER  I  Choice  of  USB-LSB-AM-PM 
CW-FSK  at  the  flip  of  a  switch.  Perfected  VOX,  PTT,  CW  breakin 
4  ways  to  key. 
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Available  soon  -  write  for  literature 


1247  W.  BelmQfit  Ave.  Chicoge  13,  Illinois 

A  svbsidtory  of  Zenith  Ro  "     ' 


Th 


e 


Gee  Four 

Zed  Smith 


A  compact f 
light-weight, 
remotely  tuned 
tri-band  beam 
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Fig.  L  You  probably  can'+  see  the  wire  dan- 
gfers  on  the  end  of  each  element  to  reduce  th© 
overall  size  of  the  Gee  Four  Zed  Smith  three 
band  beam. 


Hartbnd  B.  SmHh  W8VVD 
467  Park  Avenue 
Birmingham,   MFchlgan 


HOW  would  you  like  to  own  a  beam  with 
these  important  characteristics? 

1.  It  is  light  in  weight,  under  10  pounds^  to 
be  exact, 

2.  It  is  strong  enough  to  withstand  the  high 
winds  and  icing  conditions  encountered  during 
winter  months, 

3.  The  turning  radius  is  less  than  11  feet, 

4.  It  has  no  traps  or  loading  coils,  items 
which  are  dilTicult  to  desififn,  construct  and  ad- 
just without  extensive  lab  and  shop  facilities* 

5.  Each  element  can  be  tuned  by  remote 
control,  right  from  the  shack. 

6.  It  performs  satisfactorily  on  14,  21  and 
28  mc, 

7.  Best  of  all,  the  cost  is  surprisingly  low. 
The  antenna  at  my  QTH  boasts  all  of  these 

important  features.  The  how  and  why  of  its 
construction  are  set  forth  in  the  following 
paragraphs. 

Althoujfh  plans  for  a  great  many  different 
beams  have  appeared  in  ham  publications  dur- 
ing the  last  twenty  years,  none  of  these  quite 
seemed  to  fit  my  needs.  The  one  which  came 
closest,  however,  was  the  G4ZU  antenna  de- 
scribed by  Dick  Bird  in  the  RSGB  BnUetin^ 
CQ,  Remsta  Telegrafica^  etc.  I  decided  that 
with  a  few  changes  and  modifications,  the 
G4ZU  could  be  made  to  meet  every  one  of  my 
specifications, 

TJinse  of  you  wlio  are  unfamiliar  with  the 
design  and  theory  of  the  G4ZU  should  refer 
to  Fig.  2  which  shows  a  popular  version  of 
this  ingenious  aerial,  A  twin  boom  supports 
the  elements.  The  director,  cut  for  the  28  mc 


band,  is  split  at  its  center  where  a  28  mc 
open  quarter  wave  stub  is  connected.  The  stub 
acts  as  a  short  circuit  at  28  mc.  Consequently, 
for  all  practical  purposes,  the  director  ap- 
pears as  though  it  isn't  split  at  all.  On  21  mc, 
however,  the  stub  is  no  longer  a  short  circuit. 
21  mc  energy  cannot  jump  the  gap  in  the 
director  and  so  it  must  detour  down  the  boom 
to  the  21  mc  shorting  bar  and  then  proceed 
out  the  other  leg  of  the  boom  to  the  rest  of 
the  director.  That  portion  of  the  boom  between 
the  director  and  the  21  me  shorting  bar  acts 
as  a  1  turn  coil  which  loads  the  director  for 
21  mc  operation.  Thus,  the  director  is  active 
on  both  the  28  mc  and  21  me  bands. 

The  driven  element  is  insulated  from  the 
boom  and  is  fed  with  open  wire  line.  It  is  an 
ordinary  dipole  at  21  mc.  On  the  28  mc  band 
it  appears  as  two  shortened  collinear  elements, 
while  on  14  mc  it  works  as  a  single  short  di- 
pole. 

The  21  mc  reflector,  like  the  director,  is 
split  at  its  center,  A  21  mc  quarter  wave  open 
stub  acts  as  a  short  across  the  break  on  21  mc. 
At  14  mc,  the  stub  is  no  longer  effective  and 
so  rf  energy  must  detour  down  the  boom  to 
the  14  mc  shorting  bar.  As  with  the  director, 
this  arrangement  provides  a  loading  eflfect 
which  resonates  the  reflector  on  14  mc. 

The  beam  acts  as  a  two  element  affair  on 
20  meters  with  a  radiator  and  reflector.  De- 
spite its  smaller  than  normal  size  for  a  20 
meter  antenna,  performance  on  this  band  is 
quite  good,  especially  if  care  is  exercised  in 
the  tuning  process.  On  15  meters,  the  G4ZU 
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Fig,  2,  Stand(3fd  G4ZU  beam. 

performs  as  a  3  element  beam  with  a  full 
length  reflector  and  a  loaded  director.  Al- 
though only  the  radiator  and  director  would 
appear  to  operate  at  28  mc,  the  beam  is  more 
effective  than  an  ordinary  two  element  10 
meter  aeriaU  According  to  G4ZU,  this  is  be- 
cause a  significant  amount  of  gain  is  con- 
tributed by  the  collinear  configuration  of  the 
radiator.  Additional  10  meter  directivity  is 
provided  by  the  20  meter  reflector  which  acts 
as  a  non-resonant  passive  element-  If  you  are 
interested  in  learning  more  about  the  theory 
behind  this  particular  type  of  beam  T  suggest 
that  you  consult  some  of  the  references  listed 
at  the  end  of  the  article. 

Because  self-supporting  elements  must  be 
fairly  husky,  I  concluded  that  a  standard 
G4ZU  would  be  too  heavy  for  my  flimsy  36 
foot  dural  mast.  Consequently,  I  built  my  ver- 
sion out  of  %  inch  aluminum  tubing  held  up 
by  umbrella  type  guys.  Although  I  used  half 
hard  tubing  because  it  was  given  to  me  with- 
out charge,  an  ST  alloy  would  be  preferable 
since  it  has  less  tendency  to  take  on  a  perma- 
nent bend  in  a  severe  wind  storm . 

In  order  to  support  the  light  weight  ele- 
ments^ I  extended  the  rotating  shaft  and  ran 
guy  wires  from  the  top  of  the  shaft  to  the 
elements  and  to  the  ends  of  the  boom.  The  guy 
wires  were  insulated  with  electrical  tape 
where  they  touched  the  shaft  and  the  ele- 
ments. The  wires  were  also  broken  with  plastic 
insulators  to  keep  them  from  resonating  at 
10,  15  or  20  meters.  If  you  examine  Fig.  1 
closely,  you'll  note  that  the  guys  tend  to  give 
the  director  and  reflector  a  somewhat  bowed 
appearance.  Since  element  spacing  is  not 
critical,  the  effect  on  performance  of  this 
slight  distortion  is  insignificant. 

Even  though  the  longest  element  of  the 
standard  G4ZU  measures  only  24  feet,  I  have 
tree  problems  which  won't  permit  me  to  swing 
a  beam  of  that  size.  For  this  reason  I  found 
it  necessary  to  keep  the  horizontal  spans  of 
tht^  radiator  and  reflector  down  to  18  feet.  I 
fastened  solder  lugs  to  each  end  of  these  two 
elements  with  sheet  metal  screws*  Wire 
danglers  were  then   soldered   to  the   lugs  to 


make  up  the  balance  of  the  required  electrical 
length.  Strain  on  the  soldered  joints  was 
minimized  by  insulating  each  dangler  with 
electrical  tape  for  a  distance  of  about  3  inches 
from  its  associated  lug  and  then  wrapping 
the  dangler  once  around  the  end  of  the  ele- 
ment. To  prevent  moisture  induced  corrosion, 
the  entire  area  around  the  solder  lug  was 
well  ta])od,  I  used  ordinary  bare  twisted  an- 
tenna wire  for  the  danglers* 

Since  the  driven  element  is  self  resonant 
only  on  15  meters,  a  tuned  feedline  is  required 
for  three  band  operation.  Rotation  is  no  prob- 
lem if  one  end  of  a  4  foot  length  of  tubular 
twinlead  is  connected  to  the  radiator  and  the 
opposite  end  is  fastened  to  a  2  inch  open  vnre 
line  which  runs  from  a  point  near  the  top  of 
the  mast  down  into  the  shack.  The  tubular 
lead  can  twist  and  squirm  during  rotation 
without  any  danger  of  shorting  out  or  signifi- 
cantly changing  impedance. 

Don't  worry  about  TVI  being  accentuated  by 
the  open  wire  line.  The  antenna  tuner  which 
is  required  by  this  style  of  feeder  definitely 


Fig.  3.  Gee  Faur  Zed  Smith  beam. 

discriminates  against  harmonics  which  might 
escape  from  the  low  pass  filter  at  the  output 
of  the  transmitter.  Line  pickup  and  radiation 
apparently  are  insignificant  because,  as  the 
beam  rotates  while  the  receiver  is  tuned  to  a 
steady  signal,  the  S  meter  drops  almost  to 
zero  on  the  ends  and  to  a  low  value  off  the 
back. 

The  driven  element  may  be  peaked  on  any 
frequency  in  the  14,  21  or  28  mc  bands  by 
merely  twisting  a  couple  of  knobs  on  the  tuner 
which  can  be  located  near  the  operating  posi- 
tion in  the  shack.  Some  other  method,  however, 
must  be  provided  to  remotely  adjust  the  direc- 
tor and  reflector,  I  chose  1  RPM  timing  motors 
to  do  the  job.  These  are  actuated  by  SI  and 
S5,  toggle  switches  mounted  on  the  panel  of 
the  antenna  tuner.  Suitable  motors  are  listed 
in  a  number  of  mail  order  bargain  flyers.  Du- 
plicates of  the  ones  I  used  can  be  obtained  for 
$1,25  each  fiom  Her  bach  and  Rademan,  Inc, 
1204  Arch  St,  Philadelphia  7,  Pa,  Ask  for 
calHlog  number  TM4212X, 
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BUYING  GUIDE  FOR 

PRECISION  RADIO  CRYSTALS 

AND  QUALITY  ELECTRONIC  EQUIPMENT 

COMMERCIAL  CRYSTALS  •  AMATEUR  AND 

CITtZENS  BAND  CRYSTALS  •  AUTO 

RADIO  CONVERTERS   •   OSCILLATORS  •   FREQUENCY 

ALfGNMENT  EQUlPMElSfT  •   TRANSMITTERS 

•   MODULATORS  •  POWER  SUPPLIES 

•  TRANSISTOR   SUBASSEMBLIES   •   CITfZENS 

8AND  TRANSCEIVERS   •   CITIZENS 

BAND  ANTENNAS/ ACCESSOR iES 

Specialists  in  prtctsion  radio  cnfstals,  Citizens  2-Wax  radro 
equtpment  and  quality  electrortic  pfoifucts. 


AMATEURS 

Complete  data  on  InternatioJiars  all 
transistor  subassemblies;  6  and  2 
meter  transmitting  and  receiving  gear; 
crystal  controlled  converters  for  75, 
40,  20,  15  and  10  meters. 

CITIZEN   LICENSEES  — 

International  transceivers,  accessories 
and  antennas  for  dependable  2- Way 
radio  communication.  See  Interna- 
tional's  kit  for  constructing  your  own 

Citizens  transceiver. 

EXPERIMENTERS  — 

Printed  circuit  oscillators,  RF  con- 
verters^ IF  units,  audio  units,  tran- 
sistor subassemblies,  crystals  and 

crystal  ovens. 

Mail  todoy  for  your  FREE  Catalog! 


International  Crystal  Mfg.  Co.,  Inc. 
18  North  Lee,  Oklahoma  City,  Okla. 
Send  Free  tSSI   Joternationat  Catalog 
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Fig.  4*  PUsHc  ice  boK  dishes  protecf  the  ele- 
ment tuning  capacitors  and  motors  from  rain 
and  snow,  '/i"  shafts,  sofdered  to  the  output 
qears  of  the  motors,  drive  the  capacitors  via 
insulated    couplings. 

The  motors  drive  variable  capacitors  which 
are  wired  across  the  open  ends  of  the  director 
and  reflector  stubs.  The  stubs,  cut  from  Belden 
type  8276  foam  filled  300  ohm  twinlead^  are 
made  somewhat  shorter  than  an  electrical 
quarter  wave  and  are  then  loaded  by  the  vari- 
able capacitors.  As  these  capacitors  are  tuned, 
the  resonant  frequencies  of  the  director  and 
reflector  change  to  a  noticeable  extent.  Since 
the  capacitor  rotors  are  not  at  rf  ground  po- 
tential, bak elite  or  ceramic  insulated  shaft 
couplers  must  be  used  between  the  motors  and 
the  capacitors. 

A  capacity  of  25  mmfd  and  a  plate  spacing 
of  %  inch  should  prove  satisfactory  for  the 
stub  capacitors.  No  arc-over  troubles  have  de- 
veloped during  two  seasons  of  operating  at 
ti^ansmitter  powers  of  1000  watts  PEP  SB 
and  350  watts  AM  while  using  capacitors  with 
these  specs-  Housed  in  plastic  ice  box  dishes, 
the  capacitors  are  mounted  as  shown  in  Fig, 
4,  near  the  center  of  the  boom.  The  exact  posi- 
tions of  these  containers  depend  on  the  lengths 
of  the  director  and  reflector  stubs  which  run 
between  their  respective  elements  and  the 
motor  driven  capacitors.  The  stubs  can  be  sup- 
ported below  the  boom  by  small  stand oflTs  cut 
from  Vi   inch  sheet  plastic. 

Tape  the  control  wires  for  the  tuning  motors 
to  the  boom  and  the  shaft.  Allow  enough  slack 
in  them  for  rotation  and  then  run  them  down 
the  mast,  preferably  to  the  bottom,  before  tak- 
ing them  into  the  shack.  This  procedure  will 
minimize  rf  pickup  on  the  ac  line. 

Fig.  5  show'^  how  the  elenvents  are  mounted 
on  the  boom  and  also  how  the  boom  is  fast- 
ened to  the  rotating  shaft.  Ordinary  6-32  bolts 
and  sheet  metal  screws  can  be  used  for  hard- 
ware, provided  they  are  dabbed  or  sprayed 
with  Eust-Oleum  Primer,  No,  769,  to  discour- 
age rust  and  electrolysis.  Also  paint  the  spots 
where  the  reflector,  director  and  shorting  bars 
contact  the  boom  Apply  two  coats  of  good 
quality  spar  varnish  to  the  wood  dowels  which 
act  as  element  insulators  and  braces. 


Like  any  other  beamj  this  one  must  be  care- 
fully adjusted  before  it  Is  mounted  perma- 
nently atop  a  mast.  Temporarily  set  it  on  a 
step  ladder  or  other  support  at  least  7  or  8 
feet  ofi"  the  ground.  Point  the  beam  at  a  field 
strength  meter  located  more  than  100  feet 
away.  Feed  28  me  energy  to  the  radiator. 
Don't  bother  with  a  tuner  at  this  time-  Just 
hook  the  feedline  directly  to  a  low  power  trans- 
mitter. Turn  on  the  director  tuning  motor. 
Trim  the  director  a  few  inches  at  a  time  until 
the  maximum  field  strength  reading  occurs 
when  the  plates  of  the  director  tuning  ca- 
pacitor are  half  meshed.  Switch  to  21  mc 
and  set  both  motor  driven  capacitors  to  mid- 
range.  Adjust  the  i>osition  of  the  director 
shorting  bar  and  the  length  of  the  reflector 
danglers  for  the  best  meter  deflection. 

Rotate  the  antenna  180°  or  until  the  re- 
flector is  neax*est  the  field  strength  meter.  With 
14  mc  energj^  ap])lied  to  the  radiator,  position 
the  reflector  shorting  bar  for  a  minimum  field 
strength  meter  reading,  Recheck  several  times 
on  28,  21  and  14  mc  to  make  sure  that  adjust- 
ments for  one  band  haven't  seriously  upset 
those  of  another.  As  soon  as  maximum  forward 
gain  on  28  and  21  mc  and  minimum  back  radi- 
ation on  14  mc  all  occur  when  the  stub  capaci- 
tors are  half  meshed,  you  can  hoist  the  beam 
to  its  final  location. 

The  antenna  tuner  is  a  bandswitching  affair 
built  into  an  8"  x  10^' x  12"  utility  box.  The 
coil  dimensions  and  tap  positions  shown  in  the 
schematic  are  the  ones  which  w^orked  out  best 
at  my  particular  QTH.  These  values  have  been 
included  only  as  a  guide.  Due  to  differences  in 
feeder  length  and  antenna  height,  youTl  un- 
doubtedly have  to  experiment  a  little  to  dis- 
cover the  best  coil  and  tap  adjustments.  This 
procedure,  however,  won't  be  very  difficult  be- 


Fig,  6,  The  antenrra  tuner,  reflected  power 
meter  and  motor  controls  are  housed  In  an 
8"  X  10"  I   12"  cabinet. 

cause  a  reflected  power  meter  is  included  as  a 
permanent  feature  of  the  tuner. 

LI  is  a  12"  length  of  RG8U  eo-ax  which 
has  been  modified  to  serve  as  a  pickup  line 
for  the  reflected  power  meter.  It  is  prepared 
by  first  slitting  and  then  removing  the  outer 
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HEATHKIT"  b 


HERE'S  A  NEW  HEATHKIT 


® 


GROUNDED  GRID  KW  LINEAR... JUST  ^229^5 

The  new  Heathkit  "Warrior''  is  a  completely  self-contained,  desk-top  kilowatt  linear,  loaded  with  special 
features,  at  half  the  cost  of  comparable  units!  Compare  feature  for  feature,  qualify  component  for  quality 
component,  you'll  find  no  shortcuts  .  .  ,  only  the  finest  watt-per-doltar  value  in  a  linear  amplifier  on  the 
amateur  market  today! 

CHECK  THESE  FEATURES  .  .  . 

Complffrhj  ^df^conUiined  . , ,  H V,  Fil.  and  Bia*^  BUpplie^  built  in. 
Versatile  ,  *  *  May  he  driven  hy  any  50  to  125  watt  transmitter 
or  exciter — no  matching  or  swamping  network  required, 
Efficietfi  .  >  .  Stable  grounded  grid  circuitry  allows  most  driving 
power  to  appear  in  output  for  up  to  70%  eflicieney, 
OH-fiUed  capacitor  .  .  -  And  5-50  henry  swinsring-choke  provide 
the  excellent  dynamic  regulation  required  for  high  peak  power 
output  with  low  distortion. 

IneTpettfiive  tubes  ,  ,  .  4  paralleled  SllA's  and  2-8f>6A*s,  foreed- 
air  coolud  hy  silent  built-in  fan. 

Stable,  *carpfull  desijjn  provides  a  hifrh  degree  of  over-all  sta* 
bility  in  conjunction  with  the  grounded  grid  circuit  configur- 
ation, 

Exrlusire  _  .  *  Internal  RP  shielding  of  plate  circuit  for  maxi- 
mum TVI  suppression. 

I fjfcrlorkffl  siritrhing  ,  *  .  prevents  accidental  application  of 
HV  before  switching  on  filament  and  bias. 
Rugged  consf ruction  .  ,  ,  16  gauge  steel  cha*5sis-^K'  aluminum 
front  panel — welded  one-piece  cabinet. 

Kit  Model  HA-10  .  ,  -  100  lbs.  $23  dn.,  $20  mo 

Assembled  Model  HAW-TO  .  ,  , 

100  lbs.  $33  dn.,  $28  mo 


MaxTitium  power  input:  SSB— 1000  watts  P.E.Pi* 
CW^IOOO  watts,  AM^OO  waMs  {500  waMs  usina  earner 
contTOfled  modulation),  RTTY— 650  watts.  Driving 
powtr  ree}uir«d:  &0  to  75  watts— depending  o^  Ire- 
auoncy.  Output  cfreult:  Variabte  pi-nHwdrk  (50  io  75 
ohms).  Input  circuit:  Broad  banded — rrquires  noiun* 
in<T.  Input  impedanct:  Approx,  70  ohm';.  Band  cov« 
ermge;  80,  40,  20*  15,  10  melers,  Pan«t  metering: 
Switch-selected »  Of  id  currenf ,  pfate  current,  titgh  voJt- 
gi^p  und  relatrvi^'  power  output  tor  f?a*sn  of  loadinq. 
Tube  complemeni:  4-81 1 A,  2'e65A,  Size:  W4'  W 


r^ 


This  inside  view  shows  the  neat  cfrcult  layout 
and  husky  components  that  emphasise  qualfty. 
Note  the  internal  shielding  of  pfate  circuit  for 
maximum  protection  against  TVf. 


FREE  CATALOG 


Send  today  for 
your  Free  Catalog 
describing  over 
200  different 
Heathkit  products 
In  Hi-Fi,  Test, 
Amateur  Radio, 
Marine  and  General 
consumer  fields. 
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Fig.  5,  (d)  Method  for  mounting  ftie  parasi+ic 
elements  to  the  boom,  (b)  Method  for  insulat- 
ing the  radldtor  from  the  boom*  (c)  Two 
square  afuminum  plates  are  used  to  fasten  the 
boom  to  the  rotating  shaft. 

vinyl  jacket  of  the  co-ax.  About  a  half  inch 
from  each  end  of  the  section  of  eo-aXi  make 
holes  in  the  exposed  shield  braid  by  means 
of  an  ice  pick  or  the  blade  of  a  small  screw 
driven  Thread  a  piece  of  fine  wire  through 
one  hole  and  then  along  under  the  shield,  next 
to  the  poly  insulation,  and  then  out  the  other 
hole.  This  can  be  most  easily  accomplished  if 
you  shorten  the  braid  by  pushing  on  each  end 
so  that  it  bunches  up  near  the  center  of  the 
co-ax.  No.  30  enameled  wire  may  be  used  if 
you  are  careful  not  to  break  the  insulation  dur- 
ing the  threading  process.  I  employed  very 
fine  plastic  covered  wire  for  the  purpose.  After 
the  wire  has  been  threaded  through,  stretch 
the  shield  out  again  until  it  assumes  its  origi- 
nal length.  Replace  the  vinyl  jacket  on  the 
co-ax  and  spiral  wrap  it  with  electrical  tape* 
The  exact  value  for  Rl  must  be  found  by 


experiment.  Temporarily  disconnect  the  wires 
which  run  from  SI  A  to  the  10  and  15/20  meter 
links,  L3  and  L5.  Attach  a  dummy  load  be- 
tween the  movable  arm  of  SI  A  and  ground. 
The  impedance  of  this  dummy  should  match 
the  output  impedance  of  your  transmitter  or 
low  pass  filter-  Use  only  non-reactive  carbon 
resistors  for  the  dummy.  Feed  10,  15  or  20 
meter  energy  from  the  transmitter  into  Jl- 
Throw  S2  to  the  FORWARD  position  and  ad- 
just R2  for  a  full  scale  reading  on  Ml,  Switch 
S2  to  the  REFLECTED  position  and  try  dif- 
ferent values  at  Rl  until  the  meter  reads  zero* 
The  correct  value  for  this  carbon  resistor  will 
probably  fall  somewhere  between  50  and  250 
ohms,  A  carbon  potentiometer  may  be  used 
at  this  point  if  you'd  rather  not  fiddle  around 
with  fixed  resistors  while  trying  to  discover 
how  many  ohms  are  required. 

After  removing  the  dummy  and  replacing 
the  L3  and  L5  leads  on  SI  A,  you  can  hook 
the  feedline  from  the  beam  to  output  con- 
nectors Fl  and  F2,  Set  SI  and  S3  to  20  meters 
and  S2  to  FORWARD.  Feed  20  meter  energy 
from  your  transmitter  into  Jl.  Adjust  the 
SENSITIVITY  control,  R2,  until  Ml  reads 
full  scale.  Put  S2  in  the  REFLECTED  posi- 
tion and  Tune  CI  for  minimum  deflection  of 
ML  Tune  C2  and  try  to  reduce  the  reading  of 
Ml  even  more.  At  some  combination  in  the 
settings  of  CI  and  C2,  the  ill  reading  should 
drop  to  zero  indicating  that  the  tuner  is  trans- 
forming the  feedline  impedance  to  that  of  the 
co-ax  feeder  from  your  transmitter  or  low 
pass  filter.  If  a  zero  reading  cannot  be 
achieved^  the  20  meter  feedline  tap  positions 
on  L2  should  be  changed*  Bear  in  mind  that 
the  closer  these  taps  are  kept  to  the  outer 
edges  of  the  coil,  the  lower  will  be  the  circulat- 
ing current.  As  a  result,  there  will  be  less  coil 
heating  and  power  loss;-  Furthermorej  the 
resonant  point  of  the  tuner  will  be  broadened 
and  you'll  be  able  to  QSY  further  from  your 
original  frequency  without  having  to   retune* 

After  locating  the  proper  20  meter  tap  posi- 
tions, set  SI  and  S3  for  15  and  make  the 
necessary  adjustments  on  that  band. 

While  setting  the  tuner  up  for  10  meters 
you  may  find  it  necessary  to  stretch  out  or 
squeeze  together  the  turns  of  L5  in  addition  to 
changing  tap  positions  on  L4  in  order  to 
achieve  a  zero  reflected  power  reading.  As 
soon  as  the  coil  taps  for  the  three  bands  have 
been  permanently  located  and  soldered,  you 
can  put  the  tuner  chassis  into  its  case. 

To  go  on  the  air,  merely  switch  SI  and  S3 
to  the  same  band  as  the  transmitter.  Put  S2 
in  the  FORWARD  position  and  set  R2  for  a 
full  scale  reading  of  ML  Throw  S2  to  RE- 
FLECTED and  tune  CI  and  02  for  a  zero 
meter  reading.  When  going  from  one  band  to 
another  you'll  find  that  this  tune-up  procedure 
takes  only  a  minute  or  so.  While  not  quite  so 
convenient  as  a  trap  tribander,  the  Gee  Four 
Zed  Smith  boasts  a  very  important  advantage* 
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AVAILABLE 
KIT  FORM 


The   most   copied   grounded-grid    1-KW    lineor    amplifier   by 
those  who  build  their  own. 


AMPLIFIER  KIT 

LPA-l  Kit — (less  tubes,  cabinet  and  blower). 
Blower — (optional  for  warm  climate  use)    .  ,  . 

LPA-l  Amplifier-  Factory  wired  and  tested 
Complete  with  cabinet,  blower  and  tubes    . 


*  *  * 


4        «        *       •       ■       * 


*       ■ 


$269.50 
19.95 
48.75 

375-00 


POWER  SUPPLY  KIT  TOO 

LPS-l  Kit — ^ (complete  with  cabinet  but  less  tubes)  , 

LPS-1  Power  Supply — Factory  wired  and  tested 
Complete  with  cabinet  and  tubes    .  . . , , , . , 


(See  Nov.  QST,  page  US  and  Nov.  CO^  page  21,  hr  outstanding  hafvres) 


LPA'MU  Matching  Unll  Pricfl  $36.00 
LPA-MU'S  MatcKing  Unit  Pfic«  $36.50 
Faclorv  wjrod  cind  tested 

tP5-1  Power  Supply  for  LPA-l 


$169.50 


205.00 


*a/i4^  <S 


Canal  and  Beaver 


oi,  Penna. 


Foreign  Sales — Royal  National  Corp.,  250  West  5Tth  St.,  New  York  1©,  N.Y, 

OTHER  B&W  EQUIPMENT:  Transmitters  AM-CW-SSB  •  Transistorized  Power  Converters  and  Inverters  *  Dip  Meters  •  Matcfimasters  •  Frequenc/ 
Multipliers  •  Low  Pais  Filters  •  T-R  Switcttes  •  R.  F,  Filament  Ct\okes  •  Transmitting  R.  F.  Plate  Chokes  «  Band-Switctiing  Pi-Network  Inductors 
*  Cyclometers  *  Antenna  Coaxial  Connectors  8a)ans  •  Vartable  Capacitors  *  Toroidal  Transformers  •  Coaxial  Switches  •  fixed  and  Rotary  edge^vound 
fndyctors  •  Pfug-tn  Coits  wrth  ^xed  and  vafiable  links  •  Straight  type  air  wound  coils  in  a  variety  of  dimensions. 
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It  radiates  efficiently  on  only  one  band  at  a 
time*  Thus,  you  need  have  little  worry  about 
putting  out  a  10  meter  harmonic  when  you'i'e 
switched  to  20  or  a  20  meter  subharmonic  when 
you're  on  10. 

The  director  and  reflector  can  be  remotely 
peaked  for  optimum  performance  in  the  fol- 
lowing manner*  Put  your  transmitter  on  your 
favorite  28  mc  frequency  and  resonate  the 
tuner  by  means  of  the  reflected  power  meter- 
Turn  off  the  transmitter  and  tune  your  re- 
ceiver to  a  strong  local  signal  near  the  same 
frequency*  Point  the  beam  toward  the  source 
of  this  signal  Throw  on  S 4  to  actuate  the 
director  tuning  motor.  Let  it  run  until  the  re- 
ceiver S-meter  is  at  its  highest  point*  Turn 
off  S4*  Switch  to  14  mc.  After  resonating  the 
driven  element  with  the  transmitter  and  tuner, 
put  the  back  of  the  beam  toward  a  steady 
local.  Turn  oa  the  reflector  motor  with  S5  and 
allow  it  to  run  until  the  receiver  S-meter  drops 
to  its  lowest  value.  Normally^  if  the  director 
is  peaked  on  28  mc  and  the  reflector  is  op- 
timized for  14  mc,  no  21  mc  adjustment  of 
the  parasitic  elements  will  be  required.  How- 
ever, when  you  need  that  last  db  of  gain  for 
a  21  mc  sked  or  to  break  through  to  some 
choice  DX,  you  can  touch  up  both  the  director 
and  reflector  to  achieve  the  best  possible  per- 


Fig,  7.  Rear  view  of  tuner,  LI  runs  along  righf 
hand  edge  of  the  chassis.  L2  and  L3  are  to  the 
right  of  the  two  gang  capacitor  CI.  L4  and  L5 
can  be  seen  between  the  meter  and  the  ceramic 
bandswitch  S3. 

form  an  ce. 

If  you  live  in  a  sparsely  populated  area  with 
no  nearby  hams,  use  a  transistor  oscillator 
located  several  hundred  feet  from  the  shack 
as  a  sigTial  source.  Although  you  can  check 
the  results  of  your  tuning  eflforts  by  feeding 
power  into  the  antenna  and  having  someone 
observe  the  deflection  on  a  field  strength  meter, 
this  arrangement  is  much  less  convenient  than 


Fig.  8.  Schematic  of  Gee  Four  Zed  Smith  antenna  tuner. 
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WITH   TMC'S   MODEL 


HIGH  STABILITY,  MULTI-PURPOSE  AUDIO 
TONE   KEYER 

TRUE  FREQUENCY  SHIFT  BY  MEANS  OF 
200  KC  OVEN  CONTROLLED  OSCILLATOR 
WITH    REACTANCE  CONTROL 

VARIABLE  FREQUENCY  SHIFT,  12  TO  1000 
CYCLES 

SELECTABLE  CENTER  FREQUENCIES  FOR 
FOLLOWING  OPERATION: 

A.  1,900  cps  INTERNATIONAL  STAND- 
ARD FOR  FAX  TRANS- 
MISSIONS 


B.  2,000  cps 


Fe  of  (/ring: 


ADJUSTABLE 
FREQUENCY  SHIFT 
DIRECT  READING  IN 
CYCLES 


C.  2,550  cps 


PROVIDES  COM  RATI  B I L- 
ITY  FOR  TRANSMITTERS 
AND  RECEIVERS  LIMITED 
TO  TUNING  IN  1  KC 
STEPS 

STANDARD  FREQUENCY 
WIDELY  USED  FOR  850 
CPS  SHIFT 


For  further 

information 

write  for 

Bulletin  No.  245 


D.  OPTIONAL    TO  BE  CUSTOMER  SELEC- 
TED 

VOLTAGE  OR  CURRENT  INPUTS 

COMPLETE  COMPATABILITY  WITH  CURRENT 
FSK  SYSTEMS 

1,000  cps  CW  CHANNEL  [OTHERS  AVAIL- 
ABLE  AT  CUSTOMERS   REQUEST) 


THE    TECHNICAL    MATERIEL    CORPORATION 


IN  CANADA.  TMC  {Conodol  Ud.,  OTTAWA,  ONTARIO 


/AAMARONECK,  NEW  YORK 
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the  received  signal  method. 

Originally  designed  especially  for  installa- 
tion on  a  flimsy  mast,  the  antenna  worked  so 
well  during  its  first  season  that  I  decided  to 
keep  on  using  it  when  I  chang-ed  to  a  tilt-over 
crank -up  tower  last  fall.  The  10  and  20  meter 
front"to-back  ratio^  according  to  a  nearby 
75 A 4,  is  about  20  db.  On  15  the  figure  runs 
between  25  and  30  db. 

Although  no  gain  tests  have  been  made,  per- 
formance on  10  and  15  seems  to  compare  very 
favorably  with  that  of  the  average  3  element 
beam.  When  my  300  watter  is  feeding  power 
to  the  antenna  I  can  work  just  about  every 
DX  station  I  hear,  often  on  the  first  calL 
Once,  while  using  a  120  milliwatt  transis- 
toriMd  CW  rig,  I  raised  a  Puerto  Rican  with- 
out prearrangement.  Another  time  I  had  a  nice 
phone  chat  with  a  J  A  while  running  25  watts 
to  my  exciter. 

On  20  meters,  the  antenna  provides  excellent 
Stateside  QSO*s  with  lots  of  S9  plus,  plus  re- 
ports, I  haven't  tried  serious  20  meter  DXing, 
however,  because  it  seems  rather  silly  to  buck 
the  kilowatt  QRM  with  a  condensed  2  element 
beam,  especially  since  it  has  proven  so  easy 
to  get  across  the  pond  on  15  and  10, 

Tuning  changes  which  result  from  accumu- 
lations of  moisture,  snow  or  ice  on  the  ele- 
ments and  feedline  can  be  easily  counteracted 
by  a  slight  readjustment  of  the  remote  control 
circuitry.  Even  though  high  winds  cause  the 
danglers  to  flop  back   and  forth  a  bit  there 


seems  to  be  no  significant  degradation  of  per- 
formance in  breezes  under  50  mph. 

If  you're  cramped  for  space,  have  a  thinly 
padded  purse  or  require  a  beam  that's  suit- 
able for  mounting  on  a  slender  TV  mast,  I 
suggest  that  you  carefully  consider  the  ad- 
vantages offered  by  this  modified  G4ZU-  The 
fact  that  you  can  tune  it  right  on  the  nose 
while  comfortably  seated  in  the  shack  is  a  plus 
feature  well  worth  the  effort  required  to  build 
it  yourself. 

Coil  Table 
1,1 — See  text- 
L2 — ^10   turns,    no.    12   wire,   2%"   diam.,    1%"   long.    B-W 

3905-1    (Air  Dux  200fi>   Taps  1   and  6,   %  turn  from 

each  end.  Taps  2   anrl   6,   1%   turns  from  each   end. 

Taps  S  and  4,  SVj   turns  from  eacli  end* 
L3 — 3   toms    no,    12    wire,   2"    diam.,    %"    long,   mounted 

inside  L2. 
L4 — S%  turns  no,   10  wire,   1'^"  diam.,   1*'   long.   Tapped 

1  turn   froni  each   end* 
L5 — fi   turns    no.    t4    wire,    L''    diam.,    %'^    long,   mounted 

inside  I4> 

Heferencei 
G-    A.    Bird,    G4ZU — The    G4ZU    Thri^*    Band    Miniheam, 
RBCB    Bulletin^    February,    19&6* 
— The    Stt*ry    of    the    Three    Band    IMiniheam,    CQ 

Mag^axine,  MiuTh,  1957*  page  20. 
—-More     Ahout     the     Minibeam,     RSGB    Bulletin, 

October,   1957.   page  163- 
—More  About    the   Minibeam-Fart   I«   CQ   Mae&p 

zine,  July,   1958,  pag^e  52. 
^More  About  the   Minibeam-Part  If*  CQ  Haga- 
Kine,   August,   1958,   page  28. 
Eobert    C,     Bunce,     KSQHZ— The     Mickey     Match,     QST, 

November.  1958,  pag:e  26. 
R.    Lynn   Kalrabaeh,    W4rw — A   Motor   T«ned    Beam^   CQ 
Ma^axine^  July,  1959. 
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Bill    Roberts   W9HOV 
House   of  Antennas 

Cheapnass   atone    does   not   nr^oke   a   bargain, 

T    OOK  at  the  following  table  which  has  been  offered  by  one  of  the  leading  cable  manuf actur- 
-L^ers  in  which  they  describe  the  amount  of  attenuation  on  their  products  per  hundred  feet. 


J 

Attenuation 

per  100   feet 

S*S  me 

7.00   mc 

14  mc 

21  mc 

28  mc 

RG8IT    

0.30 

0,45 

0.66 

0*83 

0.98 

BG58U 

o,e8 

1.00 

1.60 

1.00 

2.20 

HGllU    , ., 

0,33 

0.55 

0.80 

0.9S 

1,15 

RG59U    ... 

0.64 

0.90 

1.30 

1.60 

1.80 

Open  wire   ,,*,*. 

0.03 

0.05 

0.07 

0,08 

0,10 

50  mc 

1,35 
3.10 
1.55 
2-40 

0.13 


114  mc 

5.70 
2.80 
4.20 
0.25 


Now,  what  does  all  this  tell  us?  First  let's 
say  that  we  are  using  100  feet  of  line  (shorter 
lines  and  longer  lines  are  proportionate).  It  is 
a  commonly  known  thing  that  a  gain  of  3  db 
is  equal  to  doubling  of  power  (therefore  a  3 
db  loss  would  halve  it) . 

LeVs  take  a  hypothetical  case  where  "A" 
runs  100  watts  on  28  mc  with  a  line  100  feet 
long.  The  table  shows  lis  that  there  is  an 
antennuation  of  0-98  db  with  RG8U  and  2.20 
db  with  RG58U.  If  a  3  db  loss  halves  your 
power  the  1  db  loss  with  RG8U  means  you 
have  lost  1/3  of  50  watts,  or  nearly  14  watts 
powder.  With  RG5SU  you  have  lost  22/30ths 
or  -73  of  50  watts.  That  figures  to  about  thirty 
five  watts. 


Now  let's  look  at  it  another  way.  Let's  say 
you  have  100  watts  and  you  have  chosen 
RG58U  because  it  is  cheap.  You  have  saved 
a  few  cents  a  foot  for  100  feet,  that  is  true, 
but  you  have  doubled  your  losses.  As  we  have 
shown,  you  lose  14  watts  with  RG8U  and  35 
watts  with  RG58U.  So  you  have  saved  about 
$6.00  on  cable  and  you  have  thrown  away  21 
watts.  At  higher  levels  it  is  even  more  out- 
standing because  the  wattage  goes  \ip  and 
the  savings  (??)  stay  the  same. 

With  the  cost  per  watt  of  present  day  trans- 
mitters it  sure  is  poor  economy  to  save  money 
by  buying  less  expensive  coax-  Moral^use  the 
heaviest  cable  you  can  afford,  or  use  open  line 
if  you  have  the  nerve.  .  •  .  W9H0V 
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MODEL  HE-2G 

HYBRID  PHONE  PATCH 

Perfect  for  AM-SSB  Phone  Patch 
operation.  VU  Meter  monitors 
line  levef  for  Q5  phone  patches* 
An  unmatched  low— 


e  '      ^^ 


X 


X. 


24.50 


MODEL  TM-15 

WAVE  METER 

Checks  transmitter  oytput  for 
harmonics^  parisrtics,  and  out- 
of-band  operation.  Provided 
with  magnetic  feet.  Perfect  for 
the  novice- 


\A 


<i> 
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tfi 


8.95 


37.50 

HE.28  RF  WATTMETER 
AND  SWR  BRIDGE 

150  watts  full  scale — Built-in 
dummy  loa<J — Wattmeter  :!:5% 
to  54  mcs.  SWR  i:5%  for  In 
line  use. 


MODEL  TM-14 

FIELD  STRENGTH  METER 

Complete,  no  wires  to  connect. 
Monitor  transmitter  output^ 
check  antennas,  etc.  Perfect 
for  mobile,  provided  with  mag- 
netic feet. 
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LAFAYETTE  PROFESSIONAL  QUALITY 

COMMUNICATIONS 

RECEIVER 


^««I«S    **    '^ 


KT-200WX 

in  Kit  Form 

64.50 

5,00  Down 


•  Superhet  Circuit  Utilizing  8  Tubes  and 
Rectifier  Tube  •  Built-in  "S"  Meter  with  Ad- 
iustment  Control  #  Full  Coverage  80-10  Meters 

•  Covers  455kc  to  31  mc  •  Variable  BFO  and 
RF  Gain  Controls  •  Swrtctiable  AVC  and  Auto* 
malic  Noise  Limiter 

The  Cormnunications  Receiver  that  meets 
every  amateur  need-available  in  easy*to- 
assemble  kit  form.  Signal  to  noise  ratio  is  10 
db  at  3.5  MC  with  1,25  microvolt  signal. 
Selectivity  is  -60  db  at  10  kc,  image  re- 
flection is  -40  db  at  3  MC, 
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Propagation 


Part  I 


David  A.  Brown  K2IGY 
Associate  Editor 


THE  present  Sunspot  Cycle,  Number  10, 
which  reached  an  all  time  high  in  late  1957, 
is  now  rapidly  on  the  decline.  To  understand 
what  kind  of  DX  conditions  will  exist  this  com-- 
ing  winter  and  for  the  rest  of  the  cycle,  it  is 
important  that  one  understands  firsts  the  Sun- 
spot  Cycle  and  second  how^  propagation  condi- 
tions follow  this  cycle* 


^    n    n     $T     ^ 


The  relative  sunspot  number  is  not  the 
count  of  the  number  of  sunspots  seen  on  the 
disk  of  the  Sun,  rather,  it  is  an  index  of  sun- 
spot  activity  observed  on  the  entire  visible  disk 
of  the  Sun,  which  is  determined  each  day  by 
many  observers  throughout  the  world. 

Sunspots  usually  occur  in  groups  and  the 
Relative  Sunspot  Number  was  set  up  to  in- 
clude the  number  of  groups  as  w^ell  as  the 
number  of  spots*  and  is  defined  as:  R==k 
(lOg  +  s),  where  R  is  the  relative  sunspot 
number;  k  is  a  scale  factor  (usually  less  than 
one)  which  depends  on  the  observer  and  his 
instrument  and  is  intended  to  be  used  as  a 
conversion  back  to  the  original  scale  set  up 
by  Wolf  in  1849;  g  is  the  number  of  groups 
or  clusters  of  spots;  s  is  the  number  of  in- 
dividual spots.  This  number  is  determined  each 
day  and  the  average  (mean)  value  given  for 
each  month.  The  American  Relative  Sunspot 
Numbers  are  designated  RA,  and  the  Zurich 
Relative  Sunspot  Numbers  as  RZ,  Fig.  1  is  a 
graph  of  the  RZ  numbers* 

Examination  of  Fig.  1  will  show  that  the 
sunspot  number  is  a  highly  unpredictable  quan- 
tity in  itself,  but  the  cyclic  nature  is  easily 


seen.  Note  that  the  maximum  RZ  number  oc- 
curred in  October,  1957  and  w^as  262.9,  The 
highest  daily  number  ever  observed  was  355 
on  December  24  and  25,  1957. 

In  propagation  analysis  we  are  interested 
in  the  12-month  running  average  of  the  RZ 
numbers,  for  it  is  this  smoothed  curve  that 
the  yearly  variations  in  MUF  follow,  and  not 
the  very  erratic  variations  in  Fig,  1, 

Fig.  2  is  the  12-month  running  average  of 
the  RZ  numbers  and  it  is  this  curve  that  we 
call  the  "Sunspot  Cycle."  Sunspot  Maximum 
is  the  time  when  the  Sunspot  Cycle  reaches  its 
maximum  value,  and  not  when  the  RZ  numbers 
are  highest 

The  time  of  Sunspot  Maximum  is  not  easy 
to  determine,  in  fact  there  is  an  apparent  dis- 
crepancy between  the  American  and  Zurich 
maximums,  probably  due  to  the  method  of 
reduction  of  the  observations.  Most  maximums 
are  quite  broad  and  there  is  always  some  un- 
certainty in  the  determination  of  the  time  of 
greatest  activity  on  the  Sun.  A  difference  of 
over  a  year  between  RZ  and  RA,  maximums 
is  found  in  the  present  cycle,  RZ  having  oc- 
curred in  1947.5  and  RA^  in  1948.8.  The  Zurich 
Sunspot  Cycle  is  used  as  the  standard,  and 
to  date  there  is  data  for  eighteen  complete 
cycles  J  the  current  one  being  Number  19. 


l-il      Imt       mr       ?K% 
t      ^       »        5i      fT 


The  most  reliable  data  is  for  cycles  #8 
through  #18p  This  data  has  been  averaged  and 
the  result  is  called  the  Mean  Sunspot  Cycle, 
wiiich  has  a  period  of  11.1  years.  The  rise  from 
minimum  to  maximum  takes  4.6  years  while 
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the  fall  from  maximum  to  minimum  takes  6.5 
years.  The  average  maximum  number  is 
around  96,4.  The  length  of  a  cycle  is  deter- 
mined from  one  maximum  to  the  next.  The 
shortest  cycle  was  7.3  years  (1830-1837)  and 
the  longest  17*1  years  (1788-1805),  For  this 
reason  it  is  practically  impossible  to  predict 
when  the  next  maximum  will  occur  in  advance 
with  any  reliability. 

The  present  cycle  reached  a  maximum 
around  1957,7  making  the  length  of  cycle  #18 
only  10,2  years  long,  almost  a  year  shorter 
than  the  average  cycle.  We  are  now  most  in- 
terested in  when  the  next  minimum  will  occur. 
Since  the  twelve-month  runnings  average  values 
of  RZ  are  six  months  behind  the  RZ  values^ 
the  last  six  months  of  the  Sunspot  Cycle  have 
to  be  predicted.  Also,  the  data  for  predicting 
the  MUF's  must  be  available  for  at  least  three 
months  in  advance,  based  on  current  Critical 
Frequencies  and  a  predicted  Smoothed  Sun- 
spot  Number,  This  means  that  the  smoothed 
numbers  should  be  predicted  at  least  ten 
months  in  advance. 

To  aid  in  the  determination  of  the  smoothed 
numbers,  I  use  a  seven  month  and  a  three 
month  smoothed  running  average,  curves  which 
are  Fig.  3  and  Fig.  4  respectfully.  Notice  how 
the  curve  in  Fig.  3  approximates  the  smoothed 

(Continued    on    page    S3) 


TWO  AHTENNAS 

IN  ONE 


* 


*another  First  from  Finco 


Patent  RE  24,413 
Other  (patents  pending 
6  &  2  Meter 
Model  No.  A-62 
Amateur  Net  A-62    $33.00 
Stacking  Kit  AS'62     $2J9 


Heavy  Duty  Square  Aluminum  Boomp 
10  Ft  Long 

All  Elements  are  Sleeve  Reinforced 
And  Completely  Pre-assembled  With 
*'Snap-Out"  Lock-Tite  Brackets 

Boom  Suspension  Rods  Are  Supplied 
Completely  Pre-assembled.  Ready  To  Be 
Snapped  Into  Upper  End  Of  Mast 


ON  2  METERS: 

18  Elements 

1— Folded  Dipole  Plus  Special 
Phasing  Stub 

1—3  Element  Cojlinear 
Reflector 

3  Element  Collinear 
Directors 


ON   B  METERS: 

Full  4  Elements 

1— Folded 
Dipole 

1 — Reflector 

2— Directors 


9     m     s^     i9     ^ 


AG-4   6  Meier   4  Element 
Amateuf  Net    $17.16 
Stacking  Kit  AS*6    |2.19 


A2-1Q   2  Meter    ID  Elemenr 
Amateur  Net    Jll.SS 
Stacking  Kit  AS-2    $1J3 


AlU-lO  V/a  Meter  10  Element 
Amateur  Net    $11.88 
Stacking  KJl  AS-I14     $1.26 


See  Your  Finco  Distributor 

or  write  for  Catalog  20-226  to: 


THE  FINNEY  COMPANY 

Dept.  .  34  W.  rnterstate  St.,  Bedford,  Ohio 


MAY    1961 


21 


Allie  C  Peed»  Jr.  K2DHA 
34  Ashley   Drive 
Rochester  20,   New  York 


The  Lafayette 
KT-200  Receiver 


a  review 


Asa  kit,  the  KT-200  represents  a  depar- 
^^  ture  from  the  usual  kit  practices.  As  soon 
as  yoB  unpack  it,  you'll  note  that  by  the  usual 
kit  standards  you  are  about  half  finished  al- 
ready. All  of  the  mechanical  mounting  is 
already  completed  for  you.  Tube  sockets,  trans- 
formers, main  tuning  capacitor,  filter  capaci- 
tor, controls,  and  even  knobs  and  pilot  lamps 
are  all  in  place.  The  tuning  mechanism  is  al- 
ready installed  and  operative.  The  dial  cords 
are  strung  and  the  flywheels  are  in  place.  And, 
best  of  all,  the  complex  assembly  of  coils  and 
alignment  capacitors  for  the  oscillator,  mixer, 
and  rf  amplifier  stages  are  mounted  and  pre- 
aligned,  but  more  about  this  later* 

Circuitwise,  the  KT-200  is  conventional, 
straightforward,  good  design.  It  consists  of  a 
6BD6  rf  amplifier,  a  6BE6  mixer,  a  separate 
6BE6  oscillator,  two  6BD6*s  as  455-kc  if  am- 
plifiers, a  6AV6  detector,  ave  rectifier,  and 
first  audio  amplifier,  another  6AV6  beat  fre- 
quency oscillator  and  shunt-type  noise  clipper. 
A  6AR5  serves  as  the  audio  power  amplifier 
and  a  5Y3  as  the  rectifier  completes  the  nine- 
tube  complement. 

It  is  to  be  noted  that  many  receivers  com- 
monly use  a  single  6BE6  pentagrid  tube  as 
both  oscillator  and  mixer.  However,  in  the  in- 
terest of  stability,  the  designers  of  this  cir- 
cuit have  chosen  to  devote  separate  6BE6's 
to  the  mixer  and  oscillator  functions.  This 
contributes  to  stability  since  it  greatly  reduces 


the  tendency  of  the  oscillator  to  "pull"  on 
strong  signals  and  probably  it  also  lessens 
thermal  drift  problamB, 

AVC  voltage  is  applied  to  both  the  rf  and 
if  amplifier  stages.  A  front  panel  control  pro- 
vides for  disabling  the  avc  in  its  mvc  (Manual 
Volume  Control)  position.  This  same  switch  in 
its  third  position  (BFO)  serves  the  dual  pur- 
pose of  turning  on  the  beat  oscillator  and 
disabling  the  avc  for  copying  CW  or  SSB  sig- 
nals* 

Instead  of  the  traditional  rf  gain  control, 
the  KT-200  is  provided  with  a  manual  if  gain 
control.  Thus,  the  rf  amplifier  runs  fully  open 
all  of  the  time  except  as  mcdified  by  the  avc 
bias,  A  minor  point  here  is  that  the  if  gain 
control  is  simply  a  lOK  potentiometer  in  series 
between  ground  and  the  two  cathodes  of  the 
if  aniplifier  tubes-  Therefore  it  does  not  afford 
a  complete  range  of  control  from  cutKjff  to 
full  gain  as  is  the  case  with  rf  gain  controls. 
It  does,  however,  provide  sufficient  control  to 
keep  strong  signals  from  over-driving  and  dis- 
torting. 

A  stand-by  switch  opens  the  plate  supply 
lead  to  the  rf  amplifier,  mixer,  and  oscillator 
stages  while  leaving  the  remainder  of  the 
stages  powered.  This  is  perfectly  adequate  and 
probably  contributes  to  quick  recovery  time 
and  stability  when  break-in  operation  is  used. 
The  stand-by  switch  terminals  are  brought  out 
to  a  five-pronged  socket  on  the  rear  apron  of 
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the  chassis  for  connection  to  a  break-in  relay 
in  the  station  control  system  if  desired. 

All  of  the  components  are  of  Japanese  man- 
lafacture  and  appear  to  be  of  excellent  quality* 
The  use  of  a  few  wax  impregnated  by-pass 
capacitors  is  probably  the  lone  exception. 
While  these  are  of  good  quality,  modern  re- 
ceiver construction  practice  is  to  use  plastic 
or  ceramic  encapsulated  capacitors  which  can 
be  expected  to  give  longer  service, 

The  cabinet,  panel,  and  chassis  are  a  pleas- 
ant surprise*  They  are  of  heavy  gauge  steel 
including  two  heavy  diagonal  braces  between 
the  chassis  and  top  of  the  front  paneL  This 
contributes  to  the  receiver  having  the  rugged- 
ness  of  a  piece  of  military  gear  when  com- 
pleted- It  should  assure  good  mechanical 
stability  of  the  finished  assembly.  The  cabinet 
and  panel  are  finished  in  gray  wrinkle  finish, 
and  the  cabinet  is  provided  with  numerous 
louvres  to  allow  good  circulation  and  heat 
dissipation  from  the  interior.  Both  bottom  and 
top  are  provided  ^th  hinged  access  doors  of 
ample  size  and  good  fit* 

A  unique  feature  of  the  chassis  is  that 
ground  points  are  formed  by  punching  out  "U- 
shaped"  tabs  in  the  chassis.  These  are  bent 
out  from  the  underneath  side  of  the  chassis 
by  the  constructor  and  ground  leads  are 
wrapped  around  them  and  soldered.  This  fea- 
ture should  give  positive  grounds  avoiding  dif- 
Acuities  with  loosening  of  screwed-on  ground 
lugs,  and  interface  corrosion  between  ground 
lugs  and  the  chassis.  However,  the  kit  builder 
using  a  low  wattage  soldering  iron  might  en- 
counter difficulty  in  heating  these  ground  tabs 
hot  enough  to  assure  a  good  solder  job. 

The  S -meter  is  one  of  the  small  1%  inch 
square  type  and  it  is  connected  with  a  mul- 
tiplying resistor  and  calibration  control  from 
the  cathode  of  the  rf  amplifier  to  ground.  Es- 
sentially, it  measures  the  voltage  developed 
on  the  cathode  which  is  a  direct  function  of 
the  strength  of  the  received  signal.  Calibration 
of  the  S-meter  is  accomplished  by  temporarily 
shorting  the  antenna  terminals  on  the  back 
of  the  set  and  adjusting  the  "S  Meter  Adjust'* 
control  on  the  front  panel  until  the  meter 
reads  zero.  Unfortunately,  this  zero  position 
varies  from  band  to  band  and  requires  fre- 
quent re-adjustment  if  you  are  band-hopping. 
When  the  meter  is  adjusted  to  give  proper 
readings  on  the  short  wave  bands,  switching 
to  the  broadcast  band  will  pin  the  meter 
unless  you  back  off  on  the  control.  Then  you 
are  out  of  calibration  when  you  return  to  the 
higher  frequency  bands.  Perhaps  the  best  op- 
erational scheme  here  is  to  tune  the  receiver 
to  a  clear  spot  on  the  band  in  question  and 
adjust  the  control  to  make  the  meter  read  just 
slightly  above  zero*  Your  S-meter  readings 
then  will  be  in  terms  of  signal  strength  above 
background  noise  which  is  a  meaningful  rela- 
tive reading. 

Assembly  of  the  kit  consists  chiefly  of  wir- 


ing in  all  of  the  components  which  are 
mounted  on  their  pigtail  leadsj  and  connecting 
the  ternainals  of  those  items  which  are  pre- 
mounted  on  the  chassis  and  panel.  The  only 
part  which  might  be  considered  difficult  is  the 
wiring  of  the  bandswitch  since  this  requires 
careful  attention  to  directions  and  some  work 
in  rather  cramped  space  at  times.  Total  wir- 
ing time  for  a  careful,  experienced  worker 
shouldn't  exceed  ten  to  twelve  houi's,  and  even 
the  rankest  novice  kit  constructor  should  be 
able  to  complete  the  job  in  fifteen  to  twenty 
hours- 

Pre-AIignment 

Your  writer  has,  through  experience,  de- 
veloped a  tongue-in-cheek  attitude  toward  kita 
which  are  sold  claiming  pre-alignment  of  the 
tuned  circuits*  Most  such  kits  result  in  a  com- 
pleted unit  which  is  aligned  well  enough  to 
work  after  a  fashion,  but  most  of  them  require 
alignment  for  optimum  operation.  The  KT-200 
proved  to  be  almost  an  exception  however.  By 
virtue  of  the  fact  that  the  tuning  coils  and 
capacitors  are  premounted  and  aligned,  the 
overall  alignment  was  quite  good  and  only  re- 
quired a  minimum  of  touching  up  to  achieve 
the  sensitivity  and  selectivity  claimed  in  the 
specifications.  In  particular,  the  frequency  cal- 
ibration of  the  main  tuning  dial  scales  was 
outstanding.  Anyone  who  has  ever  spent  hours 
tuning  between  the  top  and  bottom  of  four 
bands  while  juggling:  padder  and  coil  adjust- 
ments  wall  certainly  appreciate  this  feature  of 
the  KT-200. 

Similarly,  the  if  transformers  were  dose 
enough  to  proper  alignment  to  allow  them  to 
be  peaked  by  ear  by  the  kit  constructor  who 
is  not  equipped  with  a  signal  generator  and 
voltmeter.    The    only    exception    to   this   good 


alignment  was  the  bfo  coil  which  was  con- 
siderably out  of  tune.  However,  this  is  aligned 
by  simply  adjusting  the  core  until  a  zero  beat 
is  heard  in  the  speaker  or  phones,  and  hence 
it  was  not  difficult  to  bring  into  line. 

It  was  previously  mentioned  that  frequen- 
cy calibration  of  the  main  tuning  dial  was  ex- 
cellent* However,  two-dial  tuning  of  this  type 
in  general  suffers  from  poor  re-set  accuracy 
and  since,  in  this  case,  the  main  tuning  dial 
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does  not  have  index  marks  for  setting  to  the 
amateur  bands,  location  of  the  ham  bands  be- 
comes a  smaJl  problem.  The  bandspread  dial 
is  not  calibrated  except  for  an  arbitrary  0 — 
100  logging  scale.  The  selectivity  of  the  re- 
ceiver is  good  enough  to  justify  the  use  of 
a  great  deal  of  bandspreading,  i.e.^  the  band- 
spread  eontrol  provides  for  a  slow  tuning  rate 
enabling  accurate  tuning.  But,  this  good  fea- 
ture is  at  the  expense  of  coverage  on  the 
bandspread  dial  and  one  complete  sweep  of 
the  bandspread  scale  does  not  cover  fully  any 
liam  band  in  its  entirety.  It  is  necessary  to  re- 
set the  main  tuning  in  order  to  tune  a  whole 
band. 

If  a  1000  kc  crystal  calibrator  is  available, 
it  can  be  used  to  good  advantage  in  spotting 
the  proper  ham  band  settings  of  the  main 
tuning.  Set  the  bandspread  dial  to  100  (maxi- 
mum capacity)  and  tune  in  the  1000  kc  mark- 
er at  the  lower  end  of  the  band  in  question. 
Then  the  bandspread  will  tune  up  the  band 
from  the  lower  edge.  At  the  limit  of  the  band- 
spread  tuning  if  you  wish  to  tune  further  up 
the  band,  it  will  be  necessary  to  "fudge"  the 
main  tuning  up  a  fraction*  In  practice,  this 
isn't  as  much  of  a  handicap  as  is  sounds  since 
the  bandspread  is  sufficient  to  cover  the  entire 
phone  or  CW  sub-band  on  most  of  the  bands^ 
and  it  is  seldom  that  an  operator  operates  both 
modes  at  one  operating  session. 

The  lack  of  bandspread  calibration  is  no 
real  handicap  in  modern  operation  which  calls 
for  zero-beating  the  station  that  you  are  work- 
ing with  your  transmitter  vfo.  You  must* 
however,  assure  yourself  that  your  transmit- 
ter is  operating  within  the  proper  frequency 
limits  by  some  other  method  than  your  re- 
ceiver's calibration,  unless  you  provide  the 
receiver  with  a  crystal  calibrator  and  learn  to 
use  it  properly. 

Mechanically,  the  bandspread  tuning  is  in- 
teresting. In  the  main  tuning  capacitor,  one 
plate  is  omitted  in  the  center  of  each  of  the 
three  rotor  sections.  Then,  on  a  separate  shaft 
from  the  oppo;?ite  side  of  the  capacitor,  a 
single  plate  is  turaed  into  this  gap  in  each 
stator  section  from  the  bandspread  tuning 
shaft — a  very  neat  arrangement. 

The   instruction   manual  is  quite  complete, 


but  there  are  a  sprinkling  of  errors  and  omis- 
sions which  must  be  watched.  For  example,  a 
correction  sheet  enclosed  with  this  particular 
kit  changed  the  instructions  for  wiring  the 
main  filter  capacitor.  However,  this  kit  ap- 
peared to  have  one  of  the  original  type  ca- 
pacitors in  it.  When  wired  according  to  the 
correction  sheet,  the  second  section  of  the 
filter  capacitor  was  connected  with  reverse 
polarity  and  the  iirst  section  was  ungrounded. 
As  a  result,  all  of  the  voltages  were  low  by 
a  large  amount  and  there  was  excessive  hum. 
Indeed,  this  could  lead  to  the  demise  of  the 
filter  capacitor  if  not  found  and  corrected 
quickly.  Reference  to  the  terminal  notation  on 
the  capacitor  can  clear  up  this  problem. 

A  couple  of  omissions  which  will  be  caught 
quickly  by  the  experienced  kit  builder  but 
which  might  trip  the  novice  are  worthy  of 
mention.  One  relates  to  the  pilot  lamp  wiring. 
There  are  two  pilot  lamps^ — one  for  each  tun- 
ing dial.  The  instructions  direct  the  wiring 
only  of  the  one  on  the  bandspread  dial  while 
the  second  one  is  not  mentioned  or  shown  in 
any  of  the  illustrations.  Perhaps  this  a  change 
in  the  design  which  has  not  yet  been  worked 
into  the  manual.  It  is  necessary  only  to  run 
a  couple  of  leads  from  the  wired  lamp  socket 
to  the  other  one  in  order  to  make  both  operate. 
Another  oversight  appears  in  the  rather 
detailed  instructions  for  aligning  the  bfo.  In 
the  course  of  this  procedure  the  manual  fails 
to  direct  that  the  bfo  be  turned  on  with  the 
front  panel  switch. 

In  the  tabulation  of  voltages,  the  instruc- 
tions fail  to  give  directions  for  the  settings  of 
all  of  the  front  panel  controls*  This  can  lead 
to  some  readings  which  are  perfectly  normal 
but  quite  at  variance  with  those  given  in  the 
table.  For  example,  it  is  obvious  that  the  bfo 
must  be  turned  oif  to  obtain  the  readings  given 
in  the  tabulation  on  the  bfo  tube.  Likewise, 
some  of  the  grid  voltages  will  be  different  from 
those  in  the  table  depending  on  whether  the 
avc  is  activated  or  not,  and  whether  a  signal 
is  present  or  not* 

Modificafions 

Two  modifications  suggest  themselves  as 
being  worth  consideration  by  those  who  may 
assemble  one  of  these  units  in  the  future.  One 
is  to  take  advantage  of  the  three  unused 
prongs  of  the  five-prong  rear  apron  socket  to 
bring  out  a  power  take-off  for  a  Q- Multiplier, 
TR  Switch,  crystal  calibrator,  or  other  low- 
drain  auxiliary  station  accessory.  Connect  one 
pin  to  ground,  one  to  the  6.3-volt  filament  line, 
and  one  to  the  plate  voltage  from  the  output 
of  the  filter.  It  is  a  good  idea  to  mark  these 
on  the  chassis  beside  the  socket  so  that  when 
you  want  to  use  it,  you  can  recall  how  you 
wired  the  socket  without  having  to  open  the 
cabinet  and  trace  the  wiling* 

The  second  modification  relates  to  the  10- 
watt  resistor  used  as  part  of  the  power  supply 
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filter  (R21),  This  generates  considerable  heat 
and  it  is  in  rather  close  proximity  to  the  os- 
cillator coils  and  padders.  Since  the  set  was 
found  to  have  a  very  substantial  amount  of 
drift  for  about  the  first  ten  to  fifteen  minutes 
of  its  operation  from  a  cold  start,  it  seemed 
prudent  to  move  this  resistor  over  to  the 
side  of  the  chassis  away  from  the  coils  and 
nearer  some  of  the  ventilating  holes.  This  move 
diminished  the  warm-up  drift  appreciably  and 
made  for  more  rapid  stabilization. 

The  bfo  in  the  particular  unit  tested  failed 
to  provide  sufficient  injection  to  allow  for  good 
SSB  reception.  It  was  necessary  to  increase 
the  size  of  the  small  tubular  capacitor  which 
coupled  the  bfo  output  into  the  second  detec- 
tor. The  2*2-mmfd  capacitor  supplied  was  too 
small.  A  10-mmfd  ddsc  ceramic  gave  more  suit- 
able injection  level  and  an  even  larger  one 
mig^ht  be  desirable.  (Two  pieces  of  hook-up 
wire  twisted  into  a  gimmick  capacitor  might 
serve  as  well.) 

While  the  receiver  is  capable  of  good  SSB 
reception,  it  must  be  observed  that  tuning  in 
a  sideband  signal  with  the  small  bfo  knob  on 
the  panel  can  be  a  bit  tedious.  A  larger  knob, 
or  planetary  reduction  drive  would  be  of  some 
assistance. 
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DOWN  through  the  ages  civilization  has  de- 
veloped into  its  present,  though  ever 
changing  form.  In  the  wake  of  its  Gvolution 
it  has  left  the  remains  of  inumerable  outmoded 
ideas  and  once  useful  articles.  Some  of  these 
have  been  revised  to  meet  the  times,  while 
others  were  simply  discarded. 

One  thing  that  has  survived  unscarred  and 
unchanged  throughout  centuries  of  use  and 
misuse  is  the  calendar. 

After  many  long  years  of  diligent  research 
on  the  subject  I  have  developed  the  following 
plan  for  calendar  revision.  I  propose  that  this 
plan  be  adopted  for  the  good  of  all  amateur 
radio  operators  and  any  and  all  individuals 
associated  with  them* 

Hams,  as  everyone  knows  are  inclined  to 
"put  off  till  tomorrow  %vhat  should  be  done 
today."  With  this  calendar  you  can  put  off 
washing  the  car  on  the  seventh  and  still  get 
it  done  by  the  third. 

Ever  notice  how  your  Friday  night  net 
meetings  always  clash  with  the  XYL's  bridge 
parties  or  other  great  social  occasions  which 
demand  your  presence?  No  longer.  Not  with 
two  Fridays  in  each  week! 

Now  you  can  go  ahead  and  buy  that  expen- 


Operation  of  the  KT-200  for  a  limited  time 
since  its  construction  has  left  the  impression 
that  it  is  definitely  a  hot  performer  even  on  ten 
meters  where  many  single*conversion  general 
coverage  units  with  455-kc  ifs  fall  down.  No 
problem  was  encountered  with  images^  no 
doubt  due  to  the  isolation  and  attenuation  pro- 
vided by  the  rf  amplifier  stage.  Sensitivity  is 
very  good  and  selectivity  is  adequate  although 
the  addition  of  a  Q-Multipler  would  be  useful 
for  operation  in  the  crowded  ham  bands.  After 
the  warm-up  drift  previously  discussed,  the 
stability  is  excellent — good  enough  even  to  al- 
low satisfactory  reception  of  single  sideband 
signals.  Incidentally,  as  sort  of  a  bonus,  this 
receiver  is  an  outstanding  performer  on  the 
broadcast  band. 

In  summary^  the  KT-200  appears  to  be  an 
excellent  value  for  a  middle-priced  general 
coverage  receiver.  It  is  worthy  of  serious  con- 
sideration by  anyone  ready  to  gi'aduate  from 
the  inexpensive  five  or  six  tube  general  cov- 
erage receivers,  but  not  yet  in  a  position  to 
purchase  one  of  the  top-flight  communications 
receivers.  Or  it  might  be  useful  as  a  second 
receiver  to  supplement  your  ham -band -only 
hearing  aid. 
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The  Idea 
Ham  Calendar 


R.  M-  Case  K4YNO 


sive  KW  rig  you've  had  your  eye  on  without 
worry  about  the  first  of  the  month  payments 
on  it  as  there  isn*t  any  first.  The  tenth  and 
twenty-fifth  have  also  been  eliminated  in  case 
you  are  asked  to  pay  on  those  days. 

The  number  of  week-days  has  been  cut  to 
four  leaving  a  glorious  three-day  week  end  for 
hamming. 

Those  bothersome  Mondays  have  been  elimi- 
nated altogether  and  an  extra  day:  Heyday 
has  been  added  to  round  out  the  week.  It  is 
hoped  that  with  a  little  persuasion  Frank's 
Country  Cousins  would  allow  unrestricted  op- 
eration on  this  day. 

After  you  have  carefully  scrutinized  the  in- 
tricate details  of  this  w^onderful  new  calendar 
and  feel  that  you  would  like  to  join  our  cam- 
paign for  its  adoption  please  stop  by  our  head- 
quarters at  the  S.A.H.F,H.B.A.O.C.H.** 

If  you  don*t  have  enough  time  to  devote  to 
this  worthy  cause  at  least  stop  by  to  see  us 
some  time.  We  are  allowed  to  have  visitors 
from  one  till  four  o'clock  on  Wednesday  and 
Friday  afternoons. 


** Sunny  Acres  Home  for  Half   Otiked   and   Otherwise 
Grazy   Ham^. 
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Build  a  Vary-Volt 


Joseph  Leeb  W2WYM 
549  Green  Valley  Rood 
Paramus,  New  Jersey 
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A  variable-voltage  supply  is  generally  in  the 
luxury  class,  as  far  as  the  average  ex- 
perimenter is  concerned — nice  to  have,  but  ex- 
pensive. Yet  it  need  not  be  beyond  your  reach, 
because  you  probably  have  the  makings  in  your 
junk  box  right  now.  Once  youVe  used  the 
Vary-Voltj  you'll  wonder  how  you  ever  got  by 
without  one. 

Before   digging   into  the   construction,   let's 


see  how  the  Vary-Volt  works.  Suppose  we 
start  with  some  dry  cells.  We  all  know  that  if 
we  connect  our  cells  in  series,  observing  polar- 
ity, the  final  voltage  is  the  sum  of  the  voltages 
of  all  the  cells.  If  each  cell  delivers  1*^  volts, 
two  in  series  will  give  3  volts,  three  in  series, 
4%  volts,  and  so  on.  A  little  carelessness  in 
observing  polarities,  however,  will  give  some 
unexpected  results.  For  example,  four  cells, 
connected  as  shown  in  Fig.  1,  with  one  cell  re- 
versed, will  give,  not  6  volts,  but  3  volts!  The 
first  three  cells  give  4*^  volts,  but  the  fourth 
cell,  being  connected  with  reversed  polarity, 
bucks  the  voltage  of  the  first  three  cells,  and 
the  result  is  4%  minus  1%,  or  3  volts. 

Although  we  are  not  accustomed  to  think- 
ing of  transformers  as  having  polarity,  their 
windings  do,  nevertheless,  have  definite  po- 
larity at  any  given  instant  when  the  current 


flows.  If  we  connect  two  windings  on  a  trans- 
former in  series  we  will  get  either  the  sum  or 
the  diff'erence  of  the  two  voltages,  depending 
upon  whether  we  connect  the  windings  "series 
adding''  or  series  bucking."  (See  Figs-  2  and 
3).  In  our  case  the  primary  is  used  with  the 
filament  windings,  making  the  Vary -Volt  an 
auto-transformer  with  buck  and  boost. 

To  build  the  Vary- Volt  we  need  a  filament 
or  power  transformer  with  several  filament 
windings.  An  old  TV  transformer  will  do 
nicely. 

With  the  aid  of  an  ohmmeter  locate  the 
winding  with  the  highest  resistance.  This  is 
the  high  voltage  winding  and  will  not  be  used, 
so  tape  up  the  leads  carefully  to  keep  them 
out  of  harm's  way.  Now  find  the  winding  with 
the  second  highest  resistance.  This  is  the  pri- 
mary; put  a  tag  on  it.  The  remaining  wind- 
ings are  the  filament  windings. 


Connect  a  cord  and  plug  to  the  primary  in 
series  with  a  50  or  60  watt  lamp.  The  lamp  is 
a  safety  precaution,  used  only  while  checking 
out  the  windings.  Hook  up  the  filament  wind- 
ings in  series  and  plug  the  primary  in  to  the 
115  volt  ac  line.  Measure  the  total  voltage  of 
the  windings.  If  it  adds  up  to  the  sum  of  the 
individual  filament  winding  voltages  the  ter- 
minals are  correctly  polarized  with  respect  to 
each  other •  If  the  reading  is  less  than  ex- 
pected, some  of  the  connections  will  have  to 
be  reversed.  This  is  done  by  measuring  first 
one  winding  by  itself,  then  two  in  series.  If 
the  two  voltages  add,  connect  in  the  third. 
Again,  if  the  three  voltages  add,  OK;  if  they 
buck,  reverse  the  terminals  of  the  winding. 

By    connecting    the    filament    windings    in 
series  with  the  primary  in  such  a  manner  that 
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the  secondary  voltages  add  to  the  primary 
voltage,  or  reduce  it  by  bucking  action,  we 
have  a  range  of  adjustment  from  line  voltage 
minus  all  secondary  voltages  up  to  line  volt- 
age plus  all  secondary  voltages.  For  example, 
if  our  transformer  has  filament  windings  de- 
livering 6.3,  6,3  and  5  volts,  and  the  line  vol- 
age  is  115^  then  our  Vary- Volt  will  give  from 
115  minus  6,3,  minus  6.3,  minus  5,  or  97.4 
voltSj  np  to  115  plus  6.3,  plus  6.3  plus  5,  or 
132,6  volts*  The  two-deck  seven-position  switch 
accomplishes  this  by  tapping  off  the  desired 
number  of  windings  in  series  with  the  pri- 
mary, and  proper  switching  of  polarity.  For 


example,  when  the  switch  is  in  positions  1  to 
4,  the  lower  deck  connects  the  filament  wind- 
ings in  serieS'bucking  with  the  primary.  In 
switch  positions  5  to  7  the  lower  deck  reverses 
the  connections  to  the  filament  windings,  plac- 
ing them  in  series-aiding  with  the  primary- 
The  upper  deck  of  the  switch  selects  the  de- 
sired voltages. 

Construction  of  the  Vary- Volt  is  quite  sim- 
ple. Dimensions  have  not  been  included  since 
they  will  vary  with  the  size  and  shape  of 
transformer  available.  The  panel  may  be  fas- 
tened to  a  wooden  baseboard  or  mounted  in  a 
ventilated  cabineL  Prepare  the  panel  for  drill- 
ing and  cutting  by  following  Fig.  5,  Mount 
the  voltage  selector  switch,  po^^^'l  switch,  pilot 
lightt  fuse  holder  and  outlet  as  shown.  Wire 
according  to  the  diagram.  Use  color-code<l  wire 
if  available.  This  will  reduce  chances  of  error 
and  make  troubleshooting  easier^ 


With  the  wiring  completed,  plug  the  Vary- 
Volt  in  to  a  115  volt  ac  outlet.  Check  the  out- 
put voltage  with  an  ac  voltmeter.  If  the  volt- 
age at  each  point  on  the  selector  switch  is  not 
according  to  the  Table  in  Fig,  6,  recheck  the 
wiring,  keeping  in  mind  that  the  points  on 
the  selector  switch  become  reversed  when 
viewed  from  the  rear. 

As  we  warned  you  in  the  beginning,  you^l 
wonder  how  you  ever  managed  without  a 
Vary- Volt.  There  is  nothing  better  for  track- 
ing dow^n  intermittent  conditions  in  electronic 
circuits  caused  by  either  excessively  low  or 
excessively  high  line  voltage* 

Does  your  electric  drill  run  too  fast?  Slow 
it  down  with  the  Vary- Volt.  Like  to  dine  by 
subdued  light?  The  Vary-Volt  makes  an  excel- 
lent dimmer.  Soldering  iron  too  sluggish? 
Boost  its  voltage  with  the  Vary- Volt,  Each 
time  you  use  this  handy  shop  gadget  you  will 
find  more  new  and  exciting  applications  for  it, 

.  _  W2WYM 

Purts  Lfst 

Ti— Filament  or  power  tiunsformer  %vith  several  filament 
windings, 

SI — ^Torele  switch* 

S2 — 2-deckp  7  position  wafer  switcli. 

Fi — ^Fusebolder  and  fuse,  F\ise  amperage  depends  upon 
transformer  sixe. 

FLl — ^115  volt  neon  pilot  li^ht  and  socket. 

Jl — Panel  type  convenience  outlet. 

AC  line  cord  and  p^ug. 

Panel  and  bux ;  size  dependent  upon  transformer  dimen- 
sions. 

Hardware:   isolder,   wire,   screws*   nuts*  washers^  etc. 

INPUT  II5V  AC 
t    J 
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VOLTAGE  SELECTOR  SWITCH 


SWITCH 
POSITION 

VOLTAGE 

1 

115-5-63-6.3=    S7.4     ; 

2 

115 -€3-6.3          *  \QZA 

3 

(i5"6.3     '             -  I0S.7 

4 

l!5  -0                      -  115.0 

5 

115  •  5                       *  l?Q.O 

« 

115+5^6,3             "  i£6.3 

7 

115 +5 +  6.3*  6,3  "  \ZZM 
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Moonstruck 


Dave   BelL  W8GUE/6 
3209   North   Marengo  Ave, 
Altodena,   California 


T  could  see  the  outline  of  the  big  dish  against 
'^  the  full  moon  as  I  followed  Jack  through 
the  hanging  feedlines  to  Building  C  (the 
chicken  coop.)  I  fought  my  way  through  the 
bushes  which  had  somehow  survived  the 
throngs  of  hams  who  had  pushed  them  aside. 
Jack  threw  a  switch  with  the  ceremony  of 
lighting  up  a  world's  fair.  He  has  a  flair  for 
the  dramatic-  And  well  he  might.  The  flood- 
lights illuminated  a  huge  dish^  twenty -some 
feet  in  diameter,  which  at  that  moment  looked 
like  the  pride  of  Gold  stone. 

"There  she  is,  David/'  he  said  with  amazing 
reserve. 

I  mumbled  a  wow  or  a  gee  or  similar* 

"It's  just  a  leetle  one/'  he  said,  "but  it'll 
hit  the  moon  all  right/' 

After  fumbling  a  moment  with  his  coat- 
Tianger  "lock/'  Jack  stepped  into  Building  C, 

"C'mon  in  here  and  get  warmed  up." 

I  told  him  I'd  be  in  in  a  minute  and  walked 
over  to  the  dish.  It  was  held  15  or  20  feet  in 
the  air  by  two  huge^  steel  pipes  buried  in  sev- 
eral yards  of  concrete.  In  the  ghire  of  the 
lights  I  could  see  what  looked  like  an  automo- 
bile differential  welded  to  the  top  of  the  sup- 
porting pipes,  and  on  this  was  mounted  the 
aluminum  and  chicken  wire  dish*  A  huge  coun- 
terweight balanced  the  affair.  It  occurred  to 
me  that  all  Jack  needed  was  a  beanstalk  and 
he  could  have  convinced  the  "Twilight  Zone*' 
producers  that  he  had  stolen  the  giant's  sieve, 

"C'mon  in  here.  You'll  freeze  yourself  out 
there." 

Building  C  hadn't  warmed  up  much,  but  Jack 
was  rubbing  his  hands  over  the  kerosene  stove* 
He  pointed  to  several,  orange-crate  supported 
benches  which  bulged  with  equipment. 

"That's  the  deevice," 

I  looked  at  the  collection  of  commercial, 
home-brew,  and  bread-board  gear. 

"Isn't  that  a  sight?''  he  asked. 

I  had  to  agree  that  it  was* 

"Sammy  ought  to  be  on  right  now.  Soon  as 
everything  warms  up  we'll  be  hearing  nioon~ 
bounceJ* 

I  looked  at  the  equipment.  A  commercial 
power  supply  with  controls  completely  foreign 
to  the  ordinary  ham  (me.)  A  rack  full  of  what 
I  think  were  filters  of  various  kinds.  The  only 
recognizable  object  was  a  BC  iSS  surrounded 
by  a  dozen  tubes  and  i-f  cans  to  **get  the  fre- 
quency down  to  earth," 

Jack  bent  over  the  receiver,  pointed  to  a  spot 
on  the  dial,  and  said  that  was  Sammy *s  fre- 
quency. He  rocked  the  receiver  dial  back  and 
forth,  squealed  the  Qmultiplier  a  couple  of 
times,  and  adjusted  the  parametric  amplifier 
power  supply. 

"I  don't  hear  him/^  he  said  with  mock  in- 
credulity, "I  can't  understand  it/'  He  looked 
at  me  as  if  he  expected  me  to  come  up  with 
a  solution. 

"I  know/*  he  said,  "we  forgot  to  point  the 
tkfngJ*   He   laughed   at  his  joke   and   pushed 


the  warped,  coop  door. 

"You  tune  and  I'll  aim/'  was  his  parting 
shot. 

J  moved  to  the  door  to  watch  him  point  the 
antenna.  When  he  had  it  untied  and  free- 
swinging,  he  aimed  it  roughly  at  the  moon, 
then  climbed  a  step  ladder  at  the  base  of  the 
mount  to  check  his  compass  readings  against 
his  pocket-chart.  After  several  trips  up  and 
down  the  ladder,  several  looks  at  the  chart,  and 
innumerable  sightings  through  the  telescope, 
he  tied  everything  down  and  came  back  inside. 

"Hear  him  yet?" 

I  had  neglected  to  tune*  Getting  the  dish  on 
target  was  a  fascinating  operation.  Jack  rocked 
the  J^5S  dial  back  and  forth.  He  squealed  the 
Q-multiplier,  He  looked  at  his  watch* 

"Be  about  a  minute  before  the  moon  catches 
up  with  the  dish,"  he  said,  and  went  back  to 
tuning.  We  listened  to  the  roar  and  hiss  come 
out  of  the  small  speaker.  Jack  boosted  the 
volume  and  started  a  rustic  tape  recorder.  He 
again  looked  at  his  watch* 

"Maybe  the  moon's  running  a  little  slow 
tonight/'  he  said,  and  then  laughed, 

UHF  noise,  tube  noise,  and  Q-muItiplier 
squeal  filled  Building  C  and  much  of  the  empty 
countryside. 

"Hear  an>i:hing,  David?" 

'*No,"  I  said. 

"You  don't?" 

"No," 

"Well,  I  don't  either,"  said  Jack.  "Must  be 
something  wrong," 


We  went  outside.  As  Jack  gently  nudged  the 
dish,  I  sighted  the  moon  through  the  telescope, 

"Put  the  cross  hairs  on  the  leading  edge  of 
the  moon." 

I  did  as  I  was  told.  The  cross  hairs  were  just 
off  center.  At  that  moment,  from  Building  C, 
came  a  low^  beat  note.  It  went  off,  then  came 
on  again, 

"There's  old  Sammy.  We  found  him"  said 
Jack,  "I  knew  he  was  there-  Just  takes  a  bit 
of  looking/' 

He  was  there.  And  loud.  From  the  Rhodo- 
dendrom  Swamp  of  Waltham,  Mass.,  to  the 
moon,  to  the  semi-wilderness  of  Dorset,  Ohio 
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in  about  two  seconds.  Quite  a  trip  at  1296 
megacycles.  And  there  I  stood  on  a  ladder 
under  a  chicken-wire  dish  listening  to  the 
wavering  note, 

*'He's  not  very  loud  yet/*  said  Jack, 

I  thought  he  was  at  least  S-9  on  any  con- 
servative meter, 

"You  got  it  on  the  leading  edge?" 

I  checked  the  moon  in  the  cross  hairs. 

Jack  tied  the  antenna  down  while  I  kept 
him  sighted  on  target.  We  went  inside  to 
listen  to  the  loud  series  of  dashes  which  sig- 
nalled another  success  for  Jack  and  Sam,  After 
we  listened  for  a  few  minutes,  the  moon  moved 
on  and  the  signals  faded  out.  Jack  rewound 
the  tape  recorder  and  lifted  off  the  tape* 

"That  was  a  pretty  good  test/'  he  said  with 
rare  modesty,  '*  Let's  go  in  and  play  this  to 
Sammy," 

The  familiar  sideband  kilowatt  at  W8LI0 
was  warmed  up  (as  usual)  and  set  to  7250 
kc  for  the  schedule  with  WIBU/WIFZJ. 

**Hello,  Sam;  Hello,  Sam;  Hello,  Sammy, 
This  is  W8LI0  calling  you.  WIBU,  this  is 
W8LI0-*' 

Immediately  came  the  answer, 

"W8LI0,  this  is  WIBU:" 

This  standard  reply  caught  Jack  off  guard. 

•^Who*s  this?''  he  asked. 

"This  is  Lew,   WIICP.*' 

''*fe  Sammy  there,  Lew?" 

"He's  coming  in  now." 

*'0K,  I'll  play  my  little  tape  for  you  boys 
if  you're  ready," 

Jack  started  his  battered  tape  recorder ,  a 
twin  of  the  one  in  Building  C.  He  plugged 
the  output  of  the  recorder  into  the  20 -A  and 


the  A-1000  linear  lighted  up  with  what,  mo- 
ments before,  had  been  a  1296  me  signaL  After 
playing  a  minute  or  so  of  the  loudest  portion 
of  the  tape,  Jack  picked  up  the  mierophone- 

"I  guess  my  receiver  is  working  OK,  eh 
Sammy?" 

"It  sounded  pretty  good  tonight/'  said  Sam. 
He's  not  noted  for  superlatives* 

**What  did  you  think  of  it,  Lew?'*  asked  Jack. 

Lew,  it  seemed  to  me,  sounded  a  little  breath- 
less.  If  so,  it  was  understandable. 

After  the  schedule  was  affirmed  for  the  fol- 
lowing evening  and  WIBU  had  signed  off,  an 
AM  station  came  on  the  frequency  complain- 
ing about  the  nuts  who  imitated  Russian  jam- 
ming signals,  I  suppose  Jack's  tape  recording 
did  sound  a  bit  like  a  jamming  station.  It  oc- 


Fred   Collins  WIFRR  tuning  WIBU 

eurred  to  me  then  that  hams  are  in  two  gen- 
eral categories:  the  pioneers  and  everybody 
else.  For  a  moment  that  night,  I  was  among 
the  pioneers,  .  .  .  W8GUE/6 
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Requirements 


Bill  Asliby  K2TKN 

Box  97 

PI  uc  Scam  In,    New   Jersey 


Gi%en:    Receiver  sensitivity  of  —175  db  below 
1  watt* 

TransmittGr    power     output    of    300 
watts  on  CW  or  SSB. 

Add;  Actual  gain  in  db  above  a  dipole  of 
both  receiving*  and  transmitting  an- 
tennas, less  feedline  loss* 
Place  this  gain  on  chart  on  the  fre- 
quency yoa  are  using.  The  number  of 
db  this  extends  into  the  shaded  por- 
tion gives  you  the  signal /noise  ratio* 

Faraday  Shift  and  other  fading:   10  db  mini- 
mum 

Doppler  Shift:  3.5  cycles  per  megacycle  maxi- 


nram 
Why?  If  you  can  get  10  db  into  the  shaded 
portion  you  can  talk  to  other  amateurs  up  to 
12,000  miles  away  365  days  of  the  year! 

This  is  based  upon  recent,  extremely  ac- 
curate, moon  circuit  loss  info  and  agrees  vrith 
eveTy  actual  bounce  we  know  of  .  .  •  W4A0, 
WIFZJ,  W2NLY,  W^ETJ,  etc.  With  the  big- 
gest 50  mc  antennas  you  could  get  up  (20  db) 
it  would  take  3  KW  output  from  the  trans- 
mitter. On  two  meters  (23  or  24  db  antenna) 
it  takes  a  full  KW  output  (not  input).  And 
this  just  gets  the  minimum  detectable  signals. 

.  K2TKN 
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Sideband 
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Angel   Fernandez  W2NQS 
2017  Homechest  Avenue 

Brooklyn   29,   N.  Y. 


C  OME  like  single  sideband  and  some  don't 
^  as  the  saying  goeSj  but  like  it  or  not  this 
sideband  exciter  can  give  you  a  taste  of  side- 
band opei-ation  with  a  rig  in  the  Cadillac 
class  at  a  price  more  in  line  with  "compact*' 
quality. 

Built  around  the  new  RCA  type  7360  beam- 
deflection  tubes,  it  gives  60  db  or  more  of 
carrier  suppression  and  more  than  40  db  sup- 
pression of  the  unwanted  sideband.  These 
figures  decome  all  the  more  astonishing  when 
you  note  that  it's  a  phasing-type  exciter  rather 
than  a  filter  rig, 

Before  you  rush  into  the  shack  and  start 
slinging  solder,  though,  please  note  that  this 
unit  as  described  is  an  exciter  only.  Its  output 
is  1  volt  peak-to-peak  at  1700  kc.  It  still  needs 
a  mixer  to  get  to  your  favorite  band,  and  this 
mixer  can  be  combined  with  a  VFO  to  give 
you  bandhopping  ability. 

The  complete  exciter  is  shown  in  block-dia- 
gram form  in  Fig.  1,  RF  generated  by  the 
carrier  oscillator  is  fed  into  a  phase-shifting 
network  and  from  there  into  a  pair  of  7360's, 
Audio  from  the  mike,  meanwhile,  is  amplified 
and  phase-shifted  separately.  Each  audio  chan- 
nel is  then  phase-split  to  get  a  push-pull  signal, 
and  these  two  push-pull  audio  signals  are  also 
fed  to  the  7360's. 

To  those  familiar  with  phasing  exciter s,  this 
block  diagram  won't  look  too  different  from 
the  conventional  type.  Just  a  different  kind 
of  balanced  modulator,  that's  all.  But  therein 
lies  the  secret  of  success,  for  adjustment  of 
the  7360  balanced  modulator  is  simple  and 
straightforward,  unlike  adjustment  of  the 
conventional  diode-ring  or  lattice  modulators. 
What's  more,  the  balance  adjustmentSi  once 


made,   don't   creep    and    consequently   require 
little  readjustments  later. 

One  note  about  the  7360  at  this  point.  Like 
all  cathode-ray  tubes  (and  that^s  about  what 
it  is,  although  it  doesn't  look  much  like  the 
usual  CRT)  this  bottle  doesn't  like  stray  mag* 
netic  fields-  They  play  hob  with  its  operation- 
Therefore,  it  must  be  kept  as  far  as  possible 
from  all  such  chunks  of  iron  as  transfoniiers 
and  filter  chokes- 
Keeping  this  point  in  mind,  construction  is 
straightforward.  The  schematic  diagram  is 
shown  in  Fig.  2.  You  can  use  the  chassis  lay- 
out shown  in  photo  or  fit  it  into  your  own 
space;  however j  if  layout  is  changed  be  sure 
to  keep  all  components  and  -wiring  associated 
with  the  plates  and  the  deflecting  electrodes 
symmetricaL  Extremely  small  differences  in 
stray  capacitance  can  give  you  balance  trou- 
bles later  on. 

Construction  is  simplified  by  use  of  Vector 
turret  sockets,  permitting  each  section  to  be 
wired  separately  and  installed  in  the  chassis 
after  wiring  is  finished. 


Fig.  I 
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Once  built,  the  rig  must  be  adjusted.  Ini- 
tially, you  need  a  receiver  tunable  to  1700  kc, 
a  VTVM  with  rf  probe,  and  an  af  oscillator. 
Operational  adjustments  are  made  using  the 
shack  receiver  only* 

Initial  adjustment  of  the  exciter  is  as  fol- 
lows : 

1*  Check  the  power  supply  to  make  certain 
its  output  is  humfree.  One  way  of  doing  this 
is  to  connect  a  pair  of  phones  in  series  with 
a  0,1  mfd  600-volt  capacitor  from  B+  to 
grround  (CAUTION:  Turn  off  power  first)  and 
listen- 


2.  Adjust  R5  until  the  VR  tubes  glow-  Make 
certain  that  they  remain  lit  with  the  exciter 
operating;  if  they  go  out,  readjust  R5. 

3.  Resonate  the  low-pass  filter  at  3  kc  using 
an  af  oscillator  as  shown  in  Fig,  5  and  ad- 
justing for  maximum  indication  on  the  VTVM* 

4-  Adjust  LA  until  measured  voltage  from 
pin  6  of  the  604  to  ground  is-18  vdc< 

5.  Apply  a  1  kc  signal  to  MIKE  input  and 
monitor  voltage  at  pin  6  of  V3,  Adjust  R6  for 
a  reading  of  1  volt  RMS  (2,8  v  P-P),  Mark 
setting,  return  to  zero* 

6.  Using  the  receiver,  locate  the  carrier  near 
1700  kc.  Unbalance  R3  and  R4  and  peak  the 
signal  with  receiver  tuning.  Adjust  R3  and  R4 
in  turn  until  signal  nulls  out.  When  adjust- 
ment  is  correct^  the  carrier  will  be  completely 
gone  and  cannot  be  located  even  with  BFO. 

7.  With  1  kc  signal  at  MIKE  input,  adjust 
R6  until  receiver  S*meter  indicates  approxi- 
mately S-8*  You  should  hear  a  2-kc  tone*  With 
receiver  selectivity  in  sharpest  position,  tune 
higher  in  frequency  until  S-meter  peaks. 
Place  SIDEBAND  SELECTOR  switch  in  po- 
sition 1  and  adjust  Rl  and  R2  in  turn  to  null 
out  the  signal  Place  SIDEBAND  SELECTOR 
switch  in  position  2  and  signal  should  return* 

8.  Return  switch  to  position  1  and  slowly 
tune  2  kc  lower  in  frequency  until  signal  is 
again  peaked.  Place  switch  in  position  2  and 
touch  up  adjustments  of  Rl  and  R2  if  neces- 
sary. These  adjustments  are  something  of  a 
compromise,  but  even  at  worst  yon  will  get 
something  like  40  db  suppression  of  the  un- 
wanted sideband.  Adjustment  is  now  complete. 
Peed  output  of  exciter  to  mixer  and  amplifier 
of  your  own  choosing  and  BCNU  on  the  bands. 


Use  of  vector  turret  sockets  greatly  simpfifles 
the  construcfion  of  this  exciter.  This  7360 
balanced  modulator  looh  niore  complicated 
than  it  is  due  to  the  artistic  double  mirror  photo 
by  W2QDM  who  wanted  you  to  see  all  sides 
at  once. 


9  Mc  Output 

Since  many  of  you  will  be  wanting  to  have 
the  output  on  9  mc,  you  will  want  to  know 
what  changes  are  necessary-  The  oscillator 
should  have  a  3  uh  coil  (L4)  made  up  of  11 
turns  of  #26  enam,  on  a  National  XR-72  form 
with  a  three  turn  link  on  the  cold  end  of  the 
winding-  Change  the  crystal  to  a  9  mc  crystal. 
The  plate  condenser  should  be  changed  from 
330  to  100  nimfd.  The  two  .001  condensers  in 
the  bridge  circuit  of  the  oscillator  output 
should  be  changed  to  175  mmfd. 


Parts  List 

R1-R2— 500  ohms  linear  Ohraite  CU-5011  2W 

E3-E4— 5000  ohms  linear  Ohmite  CU-502i  2W 

C1^20    mmfd    per   seetioii    differeiitial    variable   Johttson 

160-3U 
RFC— 2-5   mh   National    R50 

L1.L2— TV    linearity   coil,  Miller  6315  4-30   mh 
L3 — 4  turns  #26  enam«  on  cold  end  of  14 
L4-li5 — 43    terns    #26    enam.     on    %"     diameter     form. 

National   XE-72 
L6 — -4   tonts  wound   on   center  of   L5 

. . .  W2NQS 
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Stephen  Abrams  W20KU 


BY  now  the  reader  of  73  Magazine  must  be 
rather  familiar  with  the  subject  of  grid- 
dip  meters.  The  circuits  are  basically  similar; 
the   sizes  of  the   "boxes/*  likewise;   the  f re- 


Red 

Violet 
Blue 
Orange 
Yellow 

Green 


Price:  $22.95 

Time  for  consiruction:  One  evening 

Range:  1-5-300  mc 

3.4^8.5 

8,2^20 

19    -45 

45  -no 

105    -300 

Ifiput  power:   105-125  volts.  50-60  cps, 

at  3  watts 

Determtna  tuned  circuit  frequency. 
DeteOTine  circuit  p 
M e a su re   in d u ctaince 
Measure  capacitance 
Phone  and  CW  monitor 
Crystal   tester   and    market 

erator 
Signal   qenerator 
Neutralization   adjustment 
Parasitic  and   harmonic  checks 
Coarse  frequency  measurement 


Uses: 


gen- 


quency  ranges,  ditto.  Why,  then,  the  great 
number  of  articles?  There  are  at  least  two 
reasons.  The  first  is  simple.  Give  the  reader 
a  sample  of  what  is  available  in  specifications 
and  equipment.  The  second  is  only  slightly 
more  subtle-  Occasionally  a  manufacturer  will 
provide  a  '^something'*  in  his  equipment,  either 
making  its  use  more  convenient  or  providing 
a  novel  usage,  that  may  make  it  more  worthy 
of  consideration  by  the  buyer.  This  kit,  happily, 
satisfies  both  reasons. 

The  Knight  G-30  lists  for  $22.95,  and  is 
available  only  in  kit  form*  It  covers  the  fre- 
quency range  from  1-5  to  300  mc  in  six  bands 
as  listed  in  the  specifications  column.  The  case 
is  of  satin  finished  aluminum  and  occupies  a 
space  of  6%x3%xl%  inches.  The  completed 
unit  is  quite  light,  weighing  in  at  1  lb.  10  oz. 
This,  combined  with  the  serrated  dial  extend- 
ing beyond  the  case,  permits  easy  one- hand 
operation. 

In  any  grid-dip  meter  a  point  of  major  in- 
terest is  the  frequency  scales.  In  this  kit  the 
prewound  plug-in  coils  which  determine  the 
frequency  range  have  been  color-coded  to  cor- 
respond to  similar  coloring  located  on  the  case 
below  the  markings  on  the  clear  plastic  tuning 
dial.  If  you  have  ever  used  a  GDO  and  sud- 
denly found  yourself  wondering  which  scale 
should  be  read  you  wuold  appreciate  this  fea- 
ture.   The   scales   are   clearly  marked  on  the 

(Continued  on  pag©  37) 
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Propagation 
Charts 


David  A.  Brown   K21SY 
30    Lambert   Avenue 
Farmingdale.   N.  Y. 

The  bands  listed  are  MUFs  and  u  higher 
band  will  not  work  for  the  time  period  listed. 
Lower  bands  will  work,  but  not  nearly  as  well* 
Times  are  GMT,  not  local  time. 

These  charts  are  to  be  used  as  a  guide  to 
ham  load  openings  for  the  month  of  May, 
1961  to  the  various  countries  listed,  I  will  be 
interested  to  hear  of  your  results  in  using 
these  charts  and  to  know  what  other  areas 
you  might  wish  included  in  future  charts. 


Advanced  Forecast:  May  196t 

Good  6-7,  16-18.  20-31 
Fair  I.  3-5,  8,  12-15,  19 
Bad  2.  9-11 


Quick  and  Cheap 

Experimenters  will  find  a  miniature  double 
clip,  made  by  soldering  two  of  the  smallest 
alligator  clips  together  end  to  end,  an  almost 
indispensable  aid  to  breadboard  construction 
of  electronic  projects.  Using  the  miniature 
twin-clip  eliminates  soldering  of  components  in 
early  assembly  stages,  and  allows  instant  sub- 
stitution when  determining  exact  parts  values 
for  experimental  projects.  Cost  of  the  midget 
clips  used  to  maek  the  tiny  twin -clip  is  7  cents 
each  in  individual  quantities,  or  44  cents  for 
10 — making  the  twin-clip's  cost  negligible  in 
comparison  to  the  cost  of  parts  saved  through 
its  use,  ,  •  ,  K5JKX 
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knob  with  little  chance  for  parallax  as  there 
is  only  small  clearance  between  the  scale  and 
hairline-  The  quality  and  quantity  of  the  dial 
markings    are    suitable    for    the    ranges    pre- 
sented. A  particularly  desirable  feature  of  this 
unit   is   the    inclusion    of   a    movable    hairline. 
This  permits  the  exact  setting  of  a  particular 
frequency  and  a  higher  than  normal  frequency 
accuracy    for    the    immediately    surrounding 
)  region  of  the  dial.  The  data  plotted  in  Fig,  1 
was  taken  by  setting  the  hairline  to  a  meas- 
ured whole-number  frequency  near  the  center 
of    the    range    tested,    and    varying    the    dial 
setting  from  that  point.   Setting  the  hairline 
parallel  to  the  length  of  the  chassis,  as  is  done 
in  the  initial  calibration >  results  in  frequency 
accuracies   comparable    to   other   units    in    the 
same  price  range. 

The  stability  of  the  unit  with  chancres  of 
line  voltage  was  found  to  be  almost  indepen- 
dent of  operating  frequency.  The  average  shift 
was  190  eps/volt  of  line  variation.  As  this 
variation  was  measured  for  voltages  from  90 
to  L'JO  vac  (let*s  hope  yours  is  never  worse), 
ac  line  stability  should  be  no  problem. 

Construction  of  the  meter  proved  to  be  quite 
easy  as  the  instructions  are  almost  childishly 
simple.  Care  must  of  course  be  taken  in  wiring 
the  rf  circuits.  The  unit  was  built  in  the 
course  of  one  evening  with  no  perspiration  ap- 
pearing on  the  brow  of  the  assembler.  It  is 
pleasant  to  be  able  to  state  that  it  worked 
immediately;  due  credit  must  again  be  given 
to  the  instructions.  It  is  worth  noting  here 
that  the  manual  accompanying  the  equipment 
includes,  in  addition  to  constructional  details, 
complete  descriptions  of  how  to  use  the  GDO 
in  all  the  applications  mentioned  in  the  specs 
column.  Also  included  is  a  reactance-frequency 
nomograph  (easy  to  use)  handy  for  some  of 
the  applications;  inductance  and  capacitance 
determination. 

Electrically  the  circuit  is  one  which  has 
almost  become  standard.  A  6AF4A  UHF  triode 
is  used  as  a  Colpitts  oscillator  with  the  reso- 
nant circuit  made  up  of  the  plug-in  coil  and 
dial  driven  variable  capacitor  connected  be- 
tween grid  and  plate.  Provision  for  the  use  of 
headphones  for  audio  monitoring  is  made  with 
a  panel  jack  which  simultaneously  removes 
the  indicating  meter  from  the  circuit*  Use  as 
a  wavemeter  is  accomplished  by  setting  the 
unit  for  minimum  sensitivity  which  removes 
supply  voltage  from  the  tube,  permitting  it 
to  act  as  a  tuned  diode  detector. 

All  in  all  the  G-30  is  a  satisfactory  example 
of  a  device  which  should  be  present  in  every 
ham  shack.  As  to  why  you  should  have  one 
in  your  shack,  I  refer  you  to  the  list  of  uses 
printed  here  and  to  the  Radio  Amateur  Hand- 
book (ARRL), 

.  .  ,  W20KU 
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Economical  Custom  Resistors 


A  Low  Cost  Approach  to  the  Precision  Resistor  Problem 


Roy   E.    Pafenberg 


( 


THE  experimenter,  faced  with  the  problem  of 
obtaining  precision  or  high  stability  re- 
sistors, has  a  variety  to  choose  from.  Accurate 
wire-wound  and  deposited  film  carbon  resistors 
may  be  purchased  in  many  sixjck  values  and 
packaged  in  a  number  of  configurations.  In  ad- 
dition, other  sophisticated  types  are  available 
to  suit  those  with  exotic  tastes  and  thick  wal- 

Two  complications  arise  which  limit  the  ap- 
plication of  these  components  in  the  general 
run  of  home  construction  projects.  First,  the 
cost  is  high,  ranging  from  under  a  dollar  for 
enamel  insulated,  carbon  film  types  to  over 
$15,00  for  the  higher  value  wire-wound  re- 
sistors. The  second  problem  is  that  required 
values,  in  the  desired  tolerances,  may  not  be 
stocked*  This  is  true  despite  the  wide  range 
of  listed  values.  For  example,  the  catalogs  list 
nearly  500  stock  resistance  values  in  the  IRC 
and  Texas  Instrument  lines  of  encapsulated, 
deposited  film  resistors. 

The  usual  answer  to  the  problem  of  pro- 
hibitively expensive  components,  at  least  for 
the  amateur  or  experimenter,  is  to  turn  to 
military  or  commercial  surplus  stocks.  While 
this  answer  is  still  valid,  the  chances  of  ob- 
taining a  high  percentage  of  required  preci- 
sion  values  from  these   sources   are  minimal. 


Before  and  after  view  of  altered  resistors. 
Carbon  film  unif  is  protected  by  nail  pofUh 
while  the  wire-wound  resistor  has  a  layer  of 
plastic  tape  applied. 

There  is  a  simple,  low  cost  solution  to  this 
problem  but,  before  going  into  the  methods 
and  procedures,  a  look  at  the  basic  character- 
istics of  these  components  is  in  order. 

In  general  terms,  a  precision  resistor  is  a 


resistor  that  may  be  manufactured  to  very 
close  resistance  tolerances,  ranging  from  a 
small  fraction  of  one  percent  to  about  two  per- 
cent de\iation  from  their  nominal  value.  Such 
resistors  will  maintain  this  degree  of  accuracy 
for  long  periods  of  time  and  under  adverse 
conditions  of  temperature  and  humidity-  Any 
variation  of  resistance  with  respect  to  tem- 
perature is  small  and,  when  the  temperature 
is  restored  to  normal,  the  resistance  returns 
very  close  to  the  original  value.  Each  of  the 
types  mentioned  above  fall  in  this  general 
category. 

The  conventional  precision  wire-wound  re- 
sistor is  simply  a  length  of  suitable  resistance 
wire,  wound  on  a  bobbin  or  other  form^  and 
provided  with  terminals  or  leads.  Many  tyT>es 
are  available  and  the  finished  resistor  may  or 
may  not  be  encapsulated.  These  resistors  may 
be  manufactured  to  extremely  close  tolerances 
and  are  relatively  expensive. 

The  carbon  film  resistor  consists  of  a  cera- 
mic rod  with  a  layer  of  carbon  combustion 
products  deposited  on  the  outer  surface.  Ter- 
mination is  effected  by  crimping  end  caps  and 
leads  on  either  end  of  the  rod.  The  resistance 
is  often  brought  to  final  value  by  cutting  a 
spiral  groove,  through  the  carbon,  for  the 
length  of  the  rod*  In  this  event,  the  thickness 
of  the  film  and  the  pitch  of  the  spiral  deter- 
mine the  resistance.  The  finished  resistor  may 
be  protected  by  enamel  insulation  or  may  be 
potted  in  casting  resin.  The  basic  manufacture 
ing  process  is  low  in  cost  and  wide  tolerance, 
film  resistors  are  becoming  common  in  all 
types  of  equipment.  Inspection  and  testing  to 
close  tolerances  increases  the  cost  consider- 
ably. Even  so,  they  are  the  least  expensive  of 
the  precision  resistor  family,  with  some  types 
of  1%  tolerance  available  at  under  sixty  cents 
each. 

A  review  of  experimental  applications  of 
precision,  high  stability  and/or  low  noise  re- 
sistors is  in  order.  Requirements  for  such 
resistors  fall  in  four  general  categories: 

1.  Precisian,  high  stability  resistors  of  pre- 
determined value  and  tolerance, 

2,  Precision,  high  stability  resistors  of  un- 
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determined  value^  the  resistance  of  which 
must  be  adjusted,  in  circuit,  to  meet 
known  standards  of  performance. 
Two  or  more  precision  resistors  for  use 
where  the  absolute  resistance  value  is  of 
minor  importance,  but  where  the  resist- 
ance relationship  of  one  to  the  other 
must  be  controlled  to  a  high  degree  of 
accuracy* 

Resistors  of  the  precision  type  for  use 
where  the  absolute  resistance  value  is  of 
minor  importance  but   where  the   char- 
acteristics of  high  stability  and  low  noise 
are  required. 
The  cost  of  new  stock,  carbon  film  and  wire- 
wound  precision  resistors  is  often  prohibitive, 
however  both  types  are  readily  available  on 
the  surplus  market   Fantastically  low  prices 
are  the  ox'der  of  the  day.  For  example,  TAB 
of    New    York    lists    them    at    35    for    $.99, 
LEKTRON    of   Chelsea,    Mass,    at   |3.00    per 
pound  and  Brooks  Radio  and  TV  Corporation 
of  New  York  at  40  for  $1.00.  Both  the  carbon 
film  and   wire-wound  resistors,  of  the  un-en- 
capsulated  types,  may  be  changed  in  value  to 
meet  specific   requirements.   The  job  is  rela- 
tively simple  and  pays  off  in  dollars  saved. 

The  first  step  in  producing  custom  resistor 
values  is  to  obtain  an  instrument  of  sufficient 
accuracy  to  satisfy  the  application  at  hand 
and  this  requirement  can  vary  widely.  In  the 


Wire-wound  resistors  respond  to  similar  treat- 
ment. Preset  the  bridge  to  the  desifed  resist- 
ance value  and  connect  one  end  of  the  re- 
sistor to  the  bridge.  Unwind  resistance  wire 
from  the  free  end  of  tKe  resistor,  passing  it 
through  the  other  terminal  of  the  bridge,  until 
the   bridge   indicates   balance^ 


Carbon  film  resistor  is  quickly  raised  to  desired 
value  by  removing  a  portion  of  the  carbon  film 
with  sandpaper. 

simplest  case,  where  the  value  of  a  resistor 
must  be  adjusted  to  achieve  known  standards 
of  equipment  performance,  only  the  test  equip- 
ment normally  required  for  maintenance  of 
the  device  would  be  needed.  In  other  cases, 
where  stability  rather  than  extreme  accuracy 
is  the  objective,  a  good  ohmmeter  may  suffice. 

A  resistance  comparator  bxidge,  such  as  de- 
scribed in  the  December^  1959  issue  of  Radio- 
Electronics,  is  a  low  cost  solution  if  very  close 
tolerance^  matched  resistors  are  required.  In 
the  article,  "Match  Resistors  Fast,"  L  Queen 
gives  construcion  details  for  a  very  inexpen- 
sive but  very  accurate  instrument.  As  a  matter 
of  fact,  the  money  saved  on  a  couple  of 
matched  pair  requirements  wilt  probably  cover 
the  cost  of  the  parts  to  build  the  bridge  and  a 
reasonable  stock  of  surplus,  carbon  film  re- 
sistors- 

However,  for  those  applications  where  ah- 
solute  resistance  value  is  of  importance,  an 
accurate  resistance  bridge  is  the  best  answer. 
These  instruments,  though  simple  and  widely 
used,  are  relatively  expensive.  Substantial  sav- 
ings can  be  obtained  on  the  surplus  and  used 
equipment  market  but  the  cost  is  still  high. 
If  a  bridge  is  not  available^  it  should  not 
prove  too  difficult  to  secure  the  use  of  one  for 
the  short  time  required.  Suggested  sources  are 
the  larger  distributors,  trade  schools,  public 
schools  and  private  industry. 

Enamel  insulated,  carbon  film  resistors  are 
very  easy  to  adjust  to  any  reasonable,  higher 
resistance  value*  It  is  recommended  that  the 
initial  value  be  at  least  half  the  desired  value 
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to  avoid  stability  problems  and  excessive  re- 
duction in  the  wattage  rating  of  the  resistor. 
To  change  the  value  of  the  resistor,  mount  the 
unit  on  the  bridge  terminals  and  adjust  the 
bridge  to  the  desired  final  resistance  value. 
Loop  a  strip  of  fine  sand  or  emery  paper  over 
the  body  of  the  resistor  and  sand  lightly  until 
the  bridge  indicates  balance.  Proceed  cau- 
tiously to  prevent  undue  heating  of  the  re- 
sistor and  to  avoid  overshooting  the  desired 
vahie.  This  method  is  foolproof  and  is  both 
quick  and  accurate.  The  photograph  shows  the 
procedure  and  It  is  as  simple  as  it  appears.  A 
coat  of  nail  polish^  in  your  favorite  sliade,  will 
provide  moisture  protection  and  give  a  custom 
appearance-  Marking  decals  may  be  added  for 
a  truly  custom  job. 

Wire-wound  resistors  respond  equally  well, 
although  the  technique  is  slightly  different* 
The  resistor  selected  must  be  of  higher  resist- 
ance than  the  desire:!  value  and  the  reduction 
in  wattage  rating  w^ill  be  in  direct  proportion 
to  the  percentage  of  resistance  wire  removed. 
Expose  the  resistance  winding,  clip  and  then 
unwind  a  portion  of  the  winding.  Set  the 
bridge  controls  to  indicate  the  desired  value 
and  connect  the  undisturbed  term  in  al  of  the 
resistor  to  one  terminal  of  the  bridge.  Con- 
tinue to  unwind  the  resistance  wire  and  slide 
the   wire  through    the   other   terminal  of   the 


bridge  until  balance  is  indicated.  Enamel  in- 
sulation can  be  scraped  on  the  terminal  post 
to  make  contact  until  the  balance  point  is  ap- 
proached.  Portions  of  wrapped  insuhition  may 
be  removed  in  a  similar  fashion.  When  the 
balance  point  is  localized  to  a  few  inches  of 
wire>  carefully  remove  all  the  insulation  in 
that  area  and  arrive  at  the  final  balance  point 
with  the  wire  securely  clamped  in  the  terminal 
post-  Mark  this  point,  slide  a  length  of  insulat- 
ing tubing  over  the  bare  wire,  and  rewind  on 
the  bobbin.  Carefully  solder  the  resistance 
wire  to  the  terminal  and  measure  the  re- 
sistance to  insure  that  nothing  has  gone 
wrong,  A  layer  of  plastic  tape  around  the 
bobbin  will  provide  protection  and  give  a  com- 
mercial appearance. 

The  photograph  shows  the  method  used.  The 
time  required  to  adjust  a  resistor  to  the  de- 
sired value  is  less  than  that  expended  in  read- 
ing a  description  of  the  method.  The  remaining 
photogiaph  shows  before  and  after  views  of 
both  carbon  film  and  wire*wound  units. 

The  techniques  outlined  above  will  provide, 
at  nominal  cost  and  little  effort,  precision  re- 
sistors for  experimental  applications  and  will 
permit  their  use  in  projects  where  their  cost 
would  normally  be  prohibitive.  Improved  and 
predictable  performance  of  critical  circuitry 
are  two  of  the  major  advantages  gained. 


Calibrate  VOM  AC  Sea 


The  average  VOM  can  be  checked  for  ac- 
curacy  quite  easily  on  DC  and  OHMS  scales 
(using  mercury  cells  and  precision  resistors), 
but  the  AC  scales  are  usually  a  problem*  Try- 
ing to  calibrate  the  instrument  using  the  line 
voltage  as  a  standard  is  generally  a  waste  of 
time,  since  variations  are  so  great  and  un- 
predictable. 

For  less  than  twenty  dollars^  you  can  pur- 
chase a  device  that  will  act  as  a  stable  regu- 
lated supply  for  small  instruments  and  also 
serve  to  calibrate  your  VOM  within  one  half 
pei'cent!  Select  a  Raytheon  Voltage  Regulat- 
ing Transformer,  according  to  the  w^attage  of 
the  other  instruments  you  want  to  power.  I 
chose  the  30  watt  model,  and  use  it  to  power 
my  VTVM  and  my  scope  calibrator.  The  out- 
put of  each  of  the  available  transformers  is 
115  volts,  RMS,  %%  tolerance. 

To  calibrate  your  VOM,  simply  connect  the 
test  leads  to  the  transformer  output  socket.  A 
word  of  caution :  the  output  of  the  tiansformer 
is  not  a  sine  wave,  and  cannot  be  used  to  cali- 
brate peak-to-peak  VTVMs.  Confine  your  tests 
to  RMS  sensing  instruments,  such  as  VOMs, 
and  you'll  be  x*ew^arded  with  accurate  and  de- 
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ESPECIAIXY  in  the  breadboard  stages ,  a  rig 
often  requires  a  high-resolution  voltage 
divider  or  potentiometer  capable  of  being-  set 
within  less  than  half  a  doj^ree — or  in  more 
usual  language,  capable  of  being  adjusted  to 
within  a  fraction  of  a  volt  yet  having  an  over- 
all range  measured  in  tens  of  volts, 

A  case  in  point  is  a  1296  mc  parametric  am- 
plifier recently  described  elsewhere,  which 
uses  a  surplus  2K21  as  the  pump-frequency 
generator.  This  reflex  klystron  is  electrically 
tuned,  and  adjustment  of  the  repeller  voltage 
must  be  exact* 

An  expensive  answer  to  this  problem  is  a 
10- turn  poteniometer.  This  gadget,  unknown 
to  many  hams  but  common  in  the  analog- 
computer  field,  requires  10  full  turns  of  the 
input  shaft  to  travel  from  one  end  of  its  range 
to  the  other.  Yi>u  might  call  it  a  potentiometer 
with  band  spread*  The  price  puts  quite  a  spread 
on  the  bank  balance,  too — it  costs  a  minimum 
of  $10. 

Here's   a  less-expensive   device   which    does 


the  same  thing.  It  can  be  substituted  as  a  unit 
anywhere  a  10-turn  pot  is  specified,  but  even 
if  all  parts  are  purchased  new  will  cost  you 
less  than  $6.  The  $4  saved  will  more  than  pay 
for  a  year's  subscription  to  73. 

As  shown  on  the  schematic  diagram,  this 
unit  has  a  total  resistance  of  100,000  ohms- 
It  was  developed  for  use  with  the  1296  mc 
paramp  previously  mentioned-  To  adapt  it  to 
any  other  total-resistance  valuCj  simply  adjust 
all  resistance  values  in  proportion. 

Basically,  this  gadget  is  a  switched  voltage 
divider,  one  leg  of  which  is  an  ordinary  TV- 
type  potentiometer.  Each  switch  position 
moves  the  potentiometer  one-tenth  of  the  way 
up  its  range,  effectively  dividing  shaft  motion 
by  10  as  a  result.  Thus,  with  the  switch  in 
position  1  and  the  potentiometer  dial  set  at 
20  percent  of  full  rotation,  the  wiper  arm  is 
2  percent  of  the  way  up  the  total  range.  In 
the  same  switch  position  with  the  pot  all  the 
way  up,  the  wiper  is  effectively  at  the  10  per- 
cent point.  Moving  to  switch  position  2   and 
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setting  the  pot  at  zero  mamtains  the  10  pet*- 
cent  point,  while  opening  the  pot  to  20  percent 
on  position  2  gives  you  an  effective  12  percent 
of  total  range.  In  this  manner,  the  entire  range 
is  covered. 

The  idea  can  be  expanded  by  adding  one 
more  switch  and  18  more  fixed  resistors  as 
shown  in  Fig.  2  to  give  the  equivalent  of  a 
100-turn  potentiometer  at  the  same  cost  as 
a  standard  10-tum  unit.  This  amount  of  reso- 
lution would  allow  you  to  choose  an  output 
voltage  between  say  50  and  150  volts  to  within 
0.01  volt  if  desired  (a  diagram  of  such  a  sup- 
ply is  shown  in  Fig.  3,)  For  most  purposes, 
though,  the  unit  of  Fig.  1   will  suffice. 


Fig,  3 
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'POECED  air  cooling  in  ham  transmitters;  vir- 
^  tually  unheard  of  a  decade  ago,  is  now 
becoming  commonplace.  It  is  the  purpose  of 
this  article  to  help  the  home-brewer  select  the 
proper  blower  as  information  on  this  subject 
in  contemporary  literature  is  virtually  non- 
existent* 

There  are  two  general  situations  that  re- 
quire forced  cooling.  The  first  is  w^here  a  lot 
of  heat  is  produced  in  a  confined  space  as  in 
a  high  power  final  amplifier.  Short  lead  con- 
struction and  thorough  shielding  required  in 
modern  construction  seriously  restricts  the 
natural  flow  of  air  and  something  has  to  be 
done  to  get  the  air  moving  again.  This  problem 
can  be  solved  simply  by  placing  a  3  or  4  inch 
fan  at  a  strategic  place  in  the  enclosure  so 
that  it  will  stir  up  a  breeze. 


Melvin  Lefbowitz  W3KET 
220  West  4th  Street 
Wilrnington   I ,  Delaware 

The  second  situation  can  not  be  treated  so 
lightly.    This   is   where   externa]    anode    tubes 
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such  as  the  4X250,  PLl72,  4CX1,000,  etc.  are 
used.  These  tubes  must  have  a  definite  amount 
of  air  blown  through  their  plate  structure  if 
normal  tube  life  is  to  be  expected.  In-as-much 
as  these  tubes  are  expensive,  tube  life  be- 
comes a  serious  consideration  and  the  ham  de- 
si^er  will  want  to  be  sure  that  he  is  supplying 
enough  air. 

Most  hams  will  obtain  their  blower  from 
military  surplus.  Very  often  they  will  not  be 
rated  in  terms  of  air  output  but  the  motor 
speed  and  blower  size  are  almost  always  given. 
The  charts  and  tables  given  here  will  help 
you  to  determine  the  output  of  your  blower. 
Blowers  come  in  several  diflFerent  sizes  ac- 
cording to  the  wheel  diameter.  These  range 
from  a  number  1  to  number  3  as  shown  in 
Table  1,  The  size  of  the  blower  is  usually 
stamped  or  moulded  into  the  side  of  the  hous- 
ing. Table  1  also  lists  several  common  speeds 
for  each  size  wheel  and  the  corresponding  out- 
put- You  can  still  determine  the  output  if 
your  blower  speed  is  not  listed  by  interpolating 
between  the  figures  given.  This  is  not  strictly 
accurate  but  close  enough  for  all  practical  pur- 
poses. These  figures  are  typical  but  not  neces- 
sarily exact  as  the  thickness  of  the  wheel  also 
influences  the  output.  It  is  most  important  to 
stress  that  the  figures  in  Table  1  are  for  blow- 
ers working  into  open  air,  not  under  pressure. 
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The  output  will  drop  under  pressure.  Figures 
2,  3,  and  4  show  the  output  of  different  size 
machines  at  various  pressures. 

The  tube  data  sheet  will  tell  you  how  much 
air  is  required  and  at  what  pressure.  Two 
tubes  will  require  twice  the  volume  of  air  but 
the  pressure  will  be  the  same  as  for  one  tube. 
It  would  be  wise  to  allow  a  safety  factor  of  at 
least  2  and  preferably  3  as  there  will  be  some 
air  leaks  in  the  system  and  other  losses. 

Inspection  of  Table  1  shows  that  small  blow^- 
ers  must  turn  at  very  high  speeds  in  order  to 
produce  usable  amounts  of  air.  Small  blowers 
are  to  be  avoided  for  this  reason  if  quiet  op-- 
eration  is  desired*  The  motor  itself  may  be 
quiet  but  the  high  speed  chopping  of  the  air 
by  the  fan  blades  tends  to  set  up  a  loud  hiss 
approaching  an  effect  something  like  a  siren. 
There  is  bound  to  be  more  vibration  in  a  high 
speed  motor  than  in  a  slow^er  one.  For  reasons 
of  quietness  then,  select  a  slow  speed  machine 


about  1500^3000  R,P,M- 

If  you  intend  to  buy  a  surplus  blower  bear 
in  mind  that  many  of  them  are  brush  type 
motors  designed  for  low  voltage  direct  current. 
They  will  work  on  AX.  but  there  is  a  possibil- 
ity of  them  causing  QRN  in  the  receiver.  It 
may  or  may  not  be  possible  to  filter  them  by 
bypassing  the  brushes  to  the  case  of  the 
motor. 

In  summation:  select  the  largest,  slow^est 
blower  that  you  can  fit  in  the  cabinet.  Allow 
a  safety  factor  of  2  or  more.  Clean  the  rotor 
blades  every  few  months  particularly  if  your 
transmitter  is  located  in  your  living  quarters 
as  the  blades  will  pick  up  quite  a  bit  of  lint 
and,  dust,  A  pipe  cleaner  moistened  in  water 
is  good  for  this*  Be  very  nice  to  your  parts 
supplier  and  he  may  let  you  select  the  quietest 
machine  from  his  stock, 

Mtiny  hams  are  needlessly  prejudiced 
against  forced  air  cooling,  but  if  the  princi- 
ples set  forth  here  are  followed,  dependable, 
quiet  operation  will  result*  *  .  ,  W3KET 

Table    I 


Size 


Speed 


Output 
C.F.M. 


1 8.000 


9 


I 'A 


3,000 
8,000 
1 1 .000 

15.000 


4 
12 
17 
23 


3.000 

6.000 

1 0.000 

13.000 


10 
20 
30 
40 


2'/i 


2.750 

6.000 

9,000 

1 2.000 


f7 
35 
52 

70 


23/4 


1,500 
3,000 


25 
55 


1.500 
3.000 
6.000 


40 

75 
150 
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ONCE  a  radio  signal  has  been  detected^  it*s 
still  somewhat  useless  for  our  purposes 
until  we  can  hear  it  That's  the  job  of  the 
audio  section  in  any  receiver.  Every  receiver 
marketed  includes  such  a  section^  and  most  of 
us  pretty  well  take  it  for  granted, 

However,  the  performance  of  the  audio  por- 
tion can  make  or  break  a  set's  overall  ability 
for  ham  usage — ^and  some  of  the  most  highly 
rated  receivers  in  recent  years  have  fallen 
short  in  the  audio  department. 

Four  major  requirements  must  be  met  for 
an  audio  section  to  be  completely  acceptable: 
it  must  have  adequate  gain  to  allow  the  weak- 
est sij?na]  detected  to  be  heard;  it  must  have  a 
frequency  response  no  greater  than  necessary 
for  the  reception  mode  chosen ;  it  must  be  free 
from  fatiguing  distortion;  and,  finally,  its 
power  output  must  be  no  greater  than  neces- 
sary for  the  intended  service. 

Fortunately  J  all  these  requirements  can  be 
achieved  easily  through  homebrew  modifica- 
tions. Let's  examine  them  more  closely. 

Gain  is  an  apparently  simple  thing — ^but  it's 
necessary  before  anything  else  becomes  impor- 
tant. The  audio  signal  present  at  the  output 
of  most  detectors  is  between  1  and  10  volts, 
and  most  power  output  stages  require  a  mini- 
mum of  30  volts  to  drive  them  to  full  output 
(remember  that  audio  stages — in  receivers  at 
least — are  always  operated  Class  A  and  are 
voltage— rather  than  power-driven). 

Testing  for  adequate  gain  is  simplicity  it- 
self. Just  disconnect  the  antenna,  turn  the 
audio  gain  all  the  w^ay  up,  and  listen  at  the 
speaker   for   the  hiss   of   random   or   "white" 

noise. 

However,  a  noisy  first -audio  stage  can  neg- 
ate the  value  of  this  test.  To  check  for  that, 
pull  the  last  if  tube.  If  noise  persists,  your 
audio  stage  is  noisy.  If  the  noise  goes  away 
when  the  if  tube  la  pulled,  your  audio  section 
has  sufficient  gain. 

An  operational  test  for  adequacy  of  gain  is 
simply  to  note  what  position  of  the  af  gain 
control  is  used  most  often.  It  should  be  at 
about  12  o'clock  when  listening  to  a  normally- 
modulated  signal  (such  as  on  the  broadcast 
band).  If  it's  opened  wider,  you  can  use  more 
audio  gain  even  if  the  set  passes  the  preli- 
minary test-  If  it's  not  that  far  open,  you 
already  have  too  much  gain  and  it  must  be 
reduced.  We  11  go  into  ways  and  means  of  ac- 
complishing both  a  little  farther  on. 


Much  has  been  written  about  the  need  for 
limited  frequency  response  in  ham  receivers, 
and  there's  not  too  much  to  add  in  the  way 
of  theory — but  a  little  later  we'll  go  into  some 
not"too*widely-known  ways  of  achieving  the 
theoretical   ideaL 

Basically,  the  idea  behind  frequency  shap- 
ing is  this:  telephone  engineers  learned  long 
ago  that  while  the  average  ear  can  hear  sounds 
from  somewhere  around  30  cycles  up  to  15  or 
20  kc,  only  2700  cycles  of  this  spectrum  are 
necessary  to  convey  the  human  voice.  Fre- 
quencies lower  than  300  cycles  or  higher  than 
30U0  cycles  may  add  to  a  voice's  character, 
but  they  don't  add  much  to  intelligibility. 

Therefore,  since  the  bandwidth  required  for 
every  form  of  modulation  is  at  least  partially 
dependent  on  the  bandwidth  of  the  modulating 
signal  itself,  the  engineers  reasoned  that  for 
best  efficiency  all  voice  communication  should 
be  limited  in  frequency  range  to  the  band  from 
300  to  3000  cycles. 

While  this  sounds  as  if  it  applies  primarily 
to  transmitters  (and  it  does)  it  also  has  great 
benefits  in  receivers.  Even  if  the  transmitted 
signal  covers  the  full  audio  spectrum,  it*s  like- 
ly to  be  more  intelligible  and  less  fatiguing 
if  receiver  audio  bandwidth  is  limited  to  the 
2700-cycle  voice'Communication  range. 

The  reasons  ar6  twofold.  First,  no  matter 
how  good  the  equipment ^  you'll  always  have 
some  noise  along  with  the  incoming  sigTial  at 
the  signal  strengths  usually  encountered  in 
ham  operation.  While  this  noise  is  evenly  dis- 
tributed throughout  the  spectrum,  the  sensi- 
tivity of  your  ears  is  not  so  even.  Most  per- 
sons show  a  peak  in  their  hearing  between 
4000  and  8000  cycles,  with  the  majority  of  in- 
dividuals having  the  peak  near  6  kc. 

For  this  reason  alone,  cutting  audio  re- 
sponse off  sharply  at  3  kc  makes  an  appar- 
ently drastic  improvement  in  signal-to-noise 
ratio.  In  addition,  the  actual  noise  voltage 
present  is  a  direct  function  of  band  widths  so 
by  slicing  down  the  audio  bandwidth  the  actu- 
al signal-to-noise  ratio  is  also  increased. 

The  other  reason  for  frequency  shaping  is 
somewhat  more  subtle.  It  begins  with  a  rec- 
ognition of  the  fact  that  most  ham  operation 
is  under  conditions  described  by  engineers  as 
"worst  possible  ease,"  We  work  with  incoming 
signals  in  the  microvolt-and-under  range,  we 
habitually  attempt  to  copy  marginal  double- 
hop  signals,  and  we  usually  work  much  closer 
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to  the  MUP  than  do  the  commercials. 

All  of  these  conditions  contribute  to  un- 
avoidable distortion  of  the  received  sig^nal^ 
and  much  of  this  distortion  is  second-harmonic 
in  nature.  This  means  that,  even  if  the  origi- 
nal signal  has  a  clean  300-3000  cycle  band- 
width, by  the  time  it  getS'  out  of  our  detectors 
it  extends  up  to  6  kc — ^and  those  upper  kilocy- 
cles are  all  highly-distorted  signal. 

However,  if  we  trim  back  to  the  original  3 
kc  upper  limit  in  the  audio  stages^  that  dis^ 
torted  portion  of  the  signal  is  di?icarded  and 
what  we  hear^  while  not  so  clean  as  the  origi- 
nal, is  much  improved  in  quality. 

Occasionally  you'll  hear  theoreticians  among 
us  argue  that  audio  frequency  shaping  in  a 
receiver  is  useless^  especially  if  the  if  band- 
pass is  limited  to  3  kc.  You  can  see^  however, 
that  both  the  reasons  cited  above  still  exist 
even  when  if  bandwidth  is  reduced — since 
much  of  the  noise  and  the  distortion  are  gen- 
erated in  the  detector  stage  of  the  receiver* 

These  arguments  lead  directly  to  the  next 
requirement  for  an  acceptable  audio  section: 
that  it  be  free  from  fatiguing  distortion* 

The  fad  for  high  fidelity  (and  don't  be  mis- 
led  if  you've  a  hi-fi  buff — so  is  the  author)  has 
shed  much  new  light  on  the  question  of  how 
much  distortion  is  acceptable  in  audio. 

In  olden  days,  engineers  figured  5  percent 
distortion  as  a  good  figure.  They're  still  using 
that  figure  in  communications  receivers. 

However,  hi-fi  designers  have  made  some 
valid-sounding  claims  that  as  little  as  one  per- 
cent distortion  will  prove  objectionable  over 
any  extended  period  of  time. 

Before  going  any  farther,  though,  we*d  bet- 
ter define  "distortion,"  since  it  means  not  just 
one,  but  many  things.  There  is  frequency  dis- 
tortion, harmonic  distortion,  amplitude  distor- 
tion, phase  distortion,  intermodulation  distor- 
tion, •  -  , 

Only  two  of  these  concern  us  primarily  at 
this  point,  and  only  those  two — harmonic  and 
intermodulation  distortion — are  meant.  After 
all,  we  deliberately  introduce  amplitude  and 
frequency  distortion  when  we  narrow  the 
bandpass. 

But  hannonic  distortion  and  IM  are  the  most 
fatiguing  to  listen  to,  and  tliry*re  the  ones  on 
which  we  shall  concentrate. 

The  major  causes  of  both  trace  back  to  a 
single  root — ^the  attempt  to  get  too  much  from 
a  single  tube*  This  is  in  the  accepted  amateur 
tradition  of  stretching  each  bottle  to  its  limit 
and  then  some^  but  the  result  can  be  extremely 
unpleasant  in  this  case- 
When  any  tube  is  stretched  past  its  capa- 
bility, it  is  forced  to  operate  on  non-linear 
portions  of  its  transfer  curve.  This  means  that 
the  output  signal  is  no  longer  an  exact  replica 
of  the  input  signal.  In  the  usual  case,  negative- 
going  peaks  of  the  output  signal  are  slightly 
flattened. 

The  result  is  second-order  harmonic  distor- 


tion ^  since  the  waveshape  becomes  exactly  the 
same  as  the  original  would  be  if  between  5 
and  10  percent  of  its  second  harmonic  were 
added  to  it. 

At  the  same  time  this  is  going  on^  IM  also 
rears  its  head.  Remember  back  to  the  front 
end  and  the  product  detector,  and  what  hap- 
pens when  two  frequencies  are  impressed  at 
the  same  time  on  any  non-linear  device?  Your 
overdriven  audio  tube  is  certainly  non-linear, 
and  just  as  you  might  expect,  you'll  get  a  mix- 
ing action.  Assume  that  the  original  signal 
consisted  of  only  two  tones — 500  cycles  and 
950  cycles.  At  the  output,  you  will  find  the 
original  two  tones,  their  sum  (1450  cycles), 
their  difference  (450  cycles),  their  second 
harmonics  (1000  cycles  and  1850  cycles),  the 
sum  (2850  cycles)  and  the  difference  (850 
cycles)  of  the  harmonics,  plus  the  sum  and 
diflference  products  of  every  frequency  listed 
so  far  (taken  in  pairs)  and  every  frequency 
so  determined.  Some  of  these  spurious  out- 
puts include  1350  cycles,  100  cycles,  200  cycles, 
300  cycles,  4700  cycles,  and  7550  cycles.  Quite 
a  mess  from  jus*^  two  input  frequencies,  no? 
And  the  voice  has  not  just  two,  but  dozens  of 
simultaneous  frequency  components. 

While  the  picture  may  appear  mighty  black 
at  this  point,  it's  not  so  bad  as  all  that.  This 
problem  fortunately,  can  be  cured  perma- 
nently in  any  receiver  for  less  than  a  dollar. 

Before  going  into  circuitry,  though,  let's  ex- 
amine the  last  specification  for  acceptable 
audio:   power   output  no  greater   than  neces- 

sary. 

You  wouldn't  fire  up  a  50-foot  semi-trailer 
to  drive  the  kids  to  school  any  more  than  you 
would  attempt  to  move  seven  rooms  of  furni- 
ture cross-country  in  a  Volkswagon,  but  every 
day  similar  extravag-ances  of  power  are  com- 
mitted in  receiver  audio  sections. 

One  excellent  conversion  article  published 
a  couple  of  years  ago  included  as  a  major  step 
the  increasing  of  the  set's  output  power  from 
its  rated  two  watts  to  10  watts.  While  the  pro- 
cedure described  was  perfect,  it  represented 
wasted  eff'ort  for  the  most  part,  since  virtually 
all  fixed-station  ham  work  is  carried  on  with 
less  than  two  watts  audio. 

Actually^  if  your  shack  is  in  a  normaUy- 
quiet  location,  a  half-watt  of  audio  will  be 
more  than  ample  with  most  speakers.  The  hi- 
fi  experts,  again,  have  proved  that  250  milli- 
watts of  audio  power  (not  to  be  confused  with 
the  same  number  of  milliwatts  applied  to  the 
speaker,  since  the  best  speakers  are  only  some 
10  percent  efficient)  is  enough  to  drive  one 
screaming  from  the  room.  About  50  milliwatts 
of  sound  energy  is  the  average  listening  level. 

Audio  required  for  mobile  work  is  consider- 
ably greater,  since  the  speaker  in  the  auto 
must  compete  with  engine  roar,  wind,  and 
other  traffic  noises.  There,  five  to  10  watts  is 
useful.  But  in  the  fixed  station,  for  loud- 
speaker operation,  two  watts  should  be  suf- 
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ficient  to  allow  a  good  safety  margin  of  power. 
Of  course,  if  you're  using  phones  exclusively, 
power  requirements  will  be  much  lesSr  In  this 
ease,  voltage  amplification  alone  is  all  that's 
necessary,  since  most  earphones  function  ad- 
mirably with  around  10  milliwatts  of  power 
applied  and  almost  any  voltage  amplifier  will 
furnish  this  small  power  at  the  high  imped- 
ance level  of  most  phones. 

Having  completed  the  theoretical  discussion, 
we're  ready  to  embark  on  the  second  stage  of 
our  search  for  improved  audio — the  achieve- 
ment of  these  four  goals. 

Taking  them  in  order,  let's  look  again  at 
gain. 


ri 


Fiq.  L  This  ouf board  audio  sfage  will  qive  a 
voltage  gain  of  about  50*  It  can  be  added  to 
any  set  suffering  insufficient  gain  by  breaking 
the  connection  to  the  top  of  the  volume  con- 
troli  as  shown,  and  Inserting  the  amplifier  in 
series. 

If  you  need  more  gain,  you  have  two  choices. 
You  can  either  add  an  outboard  stage  of  audio 
(as  in  Fig.  1)  or  you  can  modify  the  existing 
stages  for  increased  gain  at  the  possible  price 
of  increased  distortion.  If  you're  also  intend- 
ing to  reduce  distortion  while  maintaining  the 
same  output  power  and  introducing  freqency 
shaping,  the  best  bet  is  to  add  the  outboard 
stage. 

Wiring  for  the  added  stage  of  audio  is  non- 
critical,  except  that  grid  and  plate  leads  should 
be  separated  from  each  other  and  from  all  ac- 
carrying  wires  such  as  filament  leads.  The 
stage  should  be  added  ahead  of  the  volume 
control,  thus  enabling  you  to  keep  from  over- 
loading subsequent  stages  should  you  tune  to 
an  unusually-strongly-modulated  signal. 

If  you*re  going  to  modify  existing  stages  for 
increased  gain,  the  place  to  start  is  at  the 
plate  load  resistor  of  each  tube.  This  is  based 
on  the  assumption  that  you've  already  substi- 
tuted tubes  with  higher  amplification  factors 
for  the  original  bottles.  If  you  haven't,  do  so. 
Substitutes  for  some  of  the  popular  audio 
tubes  include:  6SF5  for  6J5  (requires  rewir- 
ing of  socket) ;  12AX7  for  12AU7;  6AV6  for 
6C4  (requires  rewiring)  ;  and  6AV6  for  6AT6. 
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Other  substitutes  can  be  located  in  a  few  min- 
utes with  a  good  tube  manual. 

Now,  increase  the  values  of  the  plate  load 
resistors.  They  should  go  up  to  470,000  ohms 
in  most  cases,  but  to  some  degree  this  is  a 
trial-and-error  process.  Start  with  the  first 
stage  and  test  as  you  go.  If  distortion  increases 
radically,  trim  the  resistor  value  back  a  bit- 
A  "Andy  Ohnrniaker"  comes  in  handy  at  this 
stage. 

When  plate  resistor  values  are  changed^  the 
values  of  grid  resistors  in  subsequent  stages 
must  also  be  changed  in  the  same  ratio  to 
maintain  maximum  gain.  However,  grid  re- 
sistors should  never  exceed  2.2  megohms — and 
the  grid  resistor  of  a  power  output  stage 
shouldn't  go  higher  than  about  47,000  ohms 
because  of  grid-emission  effects  which  can 
seriously  damage  the  tube- 

If  you're  troubled  by  excess  gain,  you  also 
have  two  choices.  Either  you  can  install  a  re- 
sistance pad  as  shown  in  Fig.  2  to  get  rid  of 
the  excess  audio,  or  you  can  trim  the  gain  back 
to  size  with  feedback. 

If  the  only  modification  you  plan  to  make  is 
in  the  gain  department,  the  resistance  pad  is 
the  best  bet — mainly  because  it's  simpler. 
However,  if  you  plan  to  reduce  distortion  or 
to  add  frequency  shaping,  wait  until  those 
steps  are  completed  before  modifying  the  gain, 
because  your  gain  requirements  are  subject  to 
change  as  the  modification  proceeds. 

Frequency  shaping  can  be  attacked  in  many 
ways.  You  can  use  LC  filters,  RL  filters,  RC 
filters,  or  combinations  of  any  or  all  of  these. 
In  addition,  feedback  tricks  open  whole  new 
vistas  of  frequency  shaping,  including  adjust- 
able cutoff  points. 

The  classic  approach  to  the  situation  has 
been  through  the  use  of  LC  filters.  These  are 


AHenuation 

Desired 

Rl  and   R2 

R3 

10  db 

270  K  ohms 

330 

K  ohms 

20  db 

420  K  ohms 

100 

K  ohms 

30  db 

470   K  ohms 

30 

K  ohms 

40  db 

470  K  ohms 

10 

K  ohms 

Fig.  2>  Excessive  audto  gain  may  hm  cyred  by 
insfallditofi  of  m  T-pad  as  shown.  Values  given 
are  for  replacement  of  a  470  K  grid  resistor; 
for  other  grid-resistor  valueSi  they  may  be 
scaled  up  or  down  in  proportion, 
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Rg.  3,  Low-pass  fiffer  for  use  at  1000-ofim  im- 
pedance feve!.  Cutoff  frequency  is  3500  cycles, 
Pdssband  ts  flat  to  3000  cycles^  and  all  frequ- 
encies above  4000  cycles  are  down  50  db  or 
more,  A  cathode  follower  [not  shown)  is  sug- 
gested to  dnvB  the  filter. 

available  commercially  at  a  cost  of  approxi- 
mately $15,  and  can  be  homebrewed  for  about 
|5  (depending  on  the  contents  of  the  junkbox 
and  your  requirements) - 

Such  a  filter,  designed  to  pass  frequencies 
below  3  kc  without  attenuation  and  to  sup- 
press frequencies  above  4  kc  by  50  db  or  more, 
is  shown  in  Fig,  3.  Note  that  the  amount  of 
rejection  obtainable  with  this  filter  is  similar 
to  the  stability  of  a  VFO — it's  determined  as 
much  by  the  meGhanical  construction  of  the 
gadget  as  by  the  electrical  circuit  used. 

Input  and  output  ol  the  filter  must  be  com- 
pletely shielded  from  each  other.  In  addition, 
magnetic    coupling   between    elements    of    the 


filter  must  be  minimized.  Toroidal  inductors 
are  recommended  for  purposes  of  isolation,  but 
they*re  usually  expensive  and  hard  to  locate. 

As  a  matter  of  fact,  unless  you  like  to  tinker 
with  the  mechanical  end  of  this  hobby  of  ours, 
you'll  probably  find  it  better  to  either  use  the 
commercial  filter  or  to  investigate  some  cir- 
cuits yet  to  be  described.  Construction  of  a 
good  low-pass  audio  filter  is  one  of  the  trickiest 
things  in  ham  radio. 

Turning  again  to  the  hi-fi  designers,  we  find 
that  they  too  have  faced  a  similar  problem  in 
the  design  of  the  electronic  crossover  network. 
There,  by  skillful  use  of  feedback,  they  have 
managed  to  get  LG-filter  results  with  RC  com- 
ponents. Since  it*s  the  inductive  element  that 
plays  havoc  with  homebrew  filters,  these  cir- 
cuits l*ear  investigation. 

One  of  these  circuits  is  shown  in  Fig.  4.  The 
low-frequency  cutoff  is  switch-selected,  but  at 
the  high  end  you  have  continuous  adjustment 
of  the  passband.  This  enables  you  to  cut  it 
down  to  100  cycles  or  less  for  CW  reception, 
back  out  to  300  and  3000  cycles  for  voice,  and 
even  wider  if  you  like  to  listen  to  SW  music 
broadcasts  from  time  to  time. 

Naturally,  a  project  such  as  this  is  an  out- 
board unit  with  its  own  controls  and  power 
supply*  About  the  only  way  to  include  such  a 
gadget  inside  the  receiver  case  is  to  transis- 
torize it,  and  that's  left  up  to  you,  the  creative 


Rg,  4.  Variable  bandpass  filter  which  provides 
40  db  rejection  of  unwanted  frequencies.  Upper 
cutoff  frequency  is  continuously  variable  from 
L8   kc.  to  20   Ice.  Lower  cutoff  is  fixed   at  350 


cycles.  If  may  be  varied  by  changmg  values  of 
CIr  C2,  and  C3.  Doubling  the  size  of  each  will 
lower  the  cutoff  frequency  by  approximately 
two  times-  Over-alf  gain  of  the  filter  ii  unity* 
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reader.  Design  formulae  and  examples  can  be 

found  in  the  references. 

Some  time  back,  when  discussing  distortion, 
we  said  that  it  could  be  cured  permanently  for 
less  than  a  dollar.  This  is  the  point  at  which 
the  details  are  to  be  revealed. 

Going  back  for  a  moment  to  the  hi-fi  de- 
signers, we  find  that  one  of  the  major  ad- 
vances in  the  audio  art  was  the  introduction 
of  the  negative-feedback  concept-  In  case  the 
term  is  foreign  to  your  experience,  here's  the 
idea  in  capsule  form- 
Distortion  consists  of  the  original  signal, 
plus  the  distortion  component.  If  the  distartion 
cnmponent  could  be  stripped  out  of  the  dis- 
torted signal,  only  the  undistorted  original 
would  remain. 

Since  any  voltage  can  be  counteracted  by  an 
equal  voltage  of  opposite  polarity,  we  hav^e  a 
way  by  which  the  distortion  can  be  reduced. 
If  the  amplifier  output  is  reduced  to  a  point 
at  which  it  equals  the  input,  reversed  in  po- 
larity, and  then  applied  back  to  the  input,  the 
only  part  of  the  signal  that  isn't  cancelled  is 
the  distortion  components. 

This  looks  at  if  it's  self-defeating,  and  in 
this  form  it  is.  But  if  all  input  is  cancelled, 
there's  no  feedback  signal.  The  process  adjusts 
itself  so  that  the  composite  input  to  the  am- 
plifier will  consist  of  a  small  input  signal 
and  a  large  distortion  component.  This  distor- 
tion is  out-of -phase   with  the  distrotion  gen- 


FJg,  5.  Typical  feedbaefc  loops.  Shown  at  A  is 
single-stage  loop;  at  B  is  two-stage  feedback. 
Feedback  voltage  is  determined  by  ratio  of  Rf 
to  the  parallel  combination  of  Rpl,  Rll,  and 
Rg  in  A^  and  o|  Rf  to  Rkt  in  B.  Cf  blocb  plate 
voltage  but  must  be  large  enough  to  be  a 
virtual  short  to  the  audio  at  all  frequencies* 


Fig.  6.  This  output  stage  will  develop  300  milli- 
watts at  approximately  I  percent  distortion,  and 
draws  only  15  ma  at  maMimunn  sinnal.  Trans- 
former may  be  a  universal  type,  or  one  de- 
signed for  battery  (tube-type)  portable  use. 
Note  use  of  feedback  to  reduce  distortion.  If 
feedback  resistor  is  omitted,  drive  requirement 
is  only  3  volts  peak-to-peak  but  distortion  rises 
to  nearly    10  percent. 


in  the  stage,  and  so  is  cancelled  out. 
a  trace  of  original   input  was  left,  we 


erated 

Since 

will   have   a   trace  of  distortion    also — but  in 

practice,  this  component  is  reduced  far  more 

than  is  the  desired  signal. 

The  disadvantages  of  negative  feedback  as 
applied  to  communications  receiver  audio  are 
threefold :  If  too  much  feedback  is  applied  the 
amplifier  may  break  into  oscillation  in  spite 
of  the  reversed  polarity;  the  driving  voltage 
requirements  go  up  in  direct  ratio  to  the 
amount  of  feedback  used;  and  feedback  ex- 
tends the  bandwidth  of  the  stage. 

That  last  item  is  usually  considered  an  ad- 
vantage, and  is  an  additional  reason  for  use 
of  feedback  in  hi-fi  work.  However,  it  would 
play  the  dickens  with  our  carefully^worked- 
out  nOO-  and  3000  cycle  cutoff  points  were  they 
included  within  the  loop.  This  pitfall  is  avoid- 
ed by  adding  the  feedback  loop  in  such  a  man- 
ner that  all  frequency  shaping  is  done  before 
feedback  is  applied  to  the  signal. 

The  other  two  disadvantages  are  taken  care 
of  by  proper  design.  Instability  is  avoided  by 
using  only  enough  feedback  to  clean  up  the 
signal  to  the  point  of  acceptability.  Increased 
drive  requirements  are  handled  in  the  same 
manner  as  "insufficient  gain'' — by  adding  an 
outboard  stage  or  by  changing  component 
values  in  earlier  stages. 

The  only  tricky  thing  about  the  addition  of 
feedback  is  to  make  certain  that  the  phase  is 
correct.  Remember  that  the  phase  of  the  audio 
signal  undergoes  a  ISO-degree  change  in  each 
stage.  Thus,  taking  the  signal  from  the  out- 
put-tube plate  and  returning  it  to  the  grid 
of  the  same  tube  would  be  correct,  but  return- 
ing it  to  the  grid  of  the  driving  tube  w^ould  be 
disastrous.  To  include  the  driving  tube  in  the 
loop,  the  feedback  mus.t  go  to  its  cathode 
(which  then  cannot  be  bypassed).  Typical 
feedback  loop  installations  are  shown  in  A 
and  B,  Fig-  5*  Additional  information  on  feed- 
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THE  ONLY  WAY  TO  GO  MOBILE 

six  meters  — 
ten  meters 

NEIL 


MOBILEER  VHP   Phone   Transmitter 


Price:   MOBILEER,   Idt   .. 


—Built-in  power  supply;  no  externcii  high  voltoge  required^  jusf  conned  to  your 
12   volt  battery. 

— Tronsistorized     modulotor     and     12     voff     plate     tube*     permit    extremely     low 

bottery    drain. 
— All    controfs    on    front   paneL 

—Uses  8   mc  crystals;   no  overtone  circuits  employed, 

—Two  built-in  tuning  meters  eliminate   fumbling  for  meter   switch;   no  guessing 
which    scale    to    read, 

— 100%  plote  and  screen   madutotion^  not  merely  screen  modulated,  for  constant 
output,   maximum   audio. 

-Extremely  compoct,  only  3   incfies   high. 

—With  the  eose  of  tuning  and  trouble-free  operation  for  which  NEIL  is  famous. 

—Features   new^    updated   circuitry* 

$134.00  MOBILEER,  wired   .....,,   $159,00 

(specify  band  desired) 


'tm**    ****■»* 


NEIL 


See  your  dealer  or  order  from; 

THE  HCIL  CO.  1336  Calkins  Road,  Pittsford,  N.  Y.  •  Baker  5-6170 

For  higher  mobile  power:   Neil   BETA  transmitter,  60  watts,   requires  external   power  supply.   Kit  S98^   Wired   $125. 


Improve 

Meter 

Accurac/ 


you 


haven 


t  heard? 


Recently  I  acquired  on  the  surplus  market  a 
3  inch  0-20  ma  meter.  Unfortunately  the  in- 
ternal resistance  was  not  kno^\Ti.  The  standard 
method  of  finding  internal  resistance,  as  in 
the  handbook,  gave  1.6  ohms.  Considering  the 
inaccuracies  that  were  present,  that  figure  was 
probably  within  10%  at  best.  When  a  meter 
is  used  as  is^  the  internal  resistance  is  not 
too  important.  For  shunting,  however,  the  in- 
ternal resistance  must  be  known  accurately. 
To  improve  meter  accuracyj  I  added  an  8.4 
ohm  1%  (?)  homemade  resistor  in  series  to 
bring  the  "internal*'  resistance  to  10  ohms. 
This  resistor  was  wound  from  a  carefully 
measured  length  of  copper  wire.  Sinffe  the 
major  inaccuracy  is  now  10%  of  1.6  ohms,  or 
,16  ohms,  the  total  variation  is  now  .16/10,  or 
about  2%.  This  technique  will  work  on  any 
meter  with  a  low  full-scale  voltage  drop, 

.  .  .  K0WML 


CA  5-3358 
BOX  312 


EVANS  OFFERS 

COMPLETE  SERVICE 

i    To  HAMS  *  -  -   By  HAMS 
(12  licensed  empfoyees) 

•  EQUIPMENT  ond  COMPONENTS 

(Ham  -  Elecrronic  -  Efectricol) 

i    TRADE-INS 

(on  new  or  used  units) 

•  TIME   PAYMENTS 

(flexibfe,  financed  ourselves] 

•  ENGINEERING  DEPARTMENT 

(backing  all   equipment  soles) 

•  RECONDITIONED  EQUIPMENT 

LarQesI  inventory  in  tKe  Northeast 

•  EXPERIENCE  -  -  -   26  yeors  as: 

**YOUR  FRIENDLY  SUPPLIER" 


RADIO 

ROUTE  3A      •    BOW  JCT. 
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nARny's  vawtes  aki:  "oi  r  of  this  wobld"  .  _  • 

SetKl    fi)r   your    imi    "GREENSHEET*'    CATALOG    todajft 

Uunilreth  of   s^peelili   ofi   e<qulpment^  cQmponei3t&  and  tubes* 

,    ,    .    Horc*  are   a   few  j^mptes: 

CD,   Ham   M   Rotator,  Braiid  nmr  boied  Complete.  $t  10.00 


Miisltty  TA-36  10.  !^,  and  2J0 
50'  0  Cottdyctor  Color- 
Coded  Cable:  KlkK  )«ad 
U  culur  i-€Nlt*d  ftjiii  laH«d 
aiitl  tmnibervd.  There  arft 
S  sDade  Itijci  on  e«eh  «fi<L 
Line  l5  excel  lent  »nd  in- 
sulated with  rybbw  eiyver* 
Ing.  Eairb  lirftd  ll  Indlrld- 
yatly  cov&td  with  rubUtir 
aUo,  for  added  pruteuiinn. 
50'    Botl     ........   S2,9S 


meter  besiD ,   IfZS.DO 

SPEC t A  LS 
NC*27tJ  (NTS-3  Matching 
Spisaker  included  FRIilE.) 
Price:    $249.95    C<Mii[^t«te, 
No  diaree  for  shippiDg  in 
Continental   FSA. 
NC-4IICI    @    S79S.00.    No 
diarge    for    shipping     in 
CuDtinf?nlal   FSA. 
RCA  PRECISION  KC  500 
CRYSTAL  OSCILLATOR. 


Arrurary  tilus  or  minus  0.0012%.  Contains  prei^siun  500  K.C 
Cl3ratal,  BlktS  Lal>i  CvriUl  OTen„  5840  suh-minlalurc  tube. 
flfrmelic^lly  »i^aled,  Nickel  plated  rectangular  ease.  Moun.s 
In  ^tliJlda^d  7  piit  miniature  socked.  Requires  6.3  YAC  or 
Dl'  Tfi  m  100  V.D.C.  With  sthematic,  HCA  T>pe 
A.^  )0-L   Bim  4>*"H  I  l-T/ie"W  I  l%"jy.  Wt.:  I   lb. 

Cat.     -I?  1-500    CHV.    (Orig.    Gijvu    Cost:    |17*2-O0j     VKKY 

SPECIAL   ,,,•,,...,,.. .......ONLY   $3.75 

P*r  Xfmr:  Vri:  115  VAC  00  CPS.  S<?c:   1260  VCT   @    425 

lla;  a.lbu  ;ju   V.    (a    L05   Amps.   Filament    (i)    6.4  TAC    # 

7.5   AniD«.    ^:!)    0.3   VAC    <§>    3.7   Amps.    (3)    5    VAC    *«*    4 

Ampii,     Uenu^^Ucally    sealed.    Order    lla£eliine     ^TR-12S5. 

Jlli.jO 

RCA   Mtca  Capacitor:  4,000  iliiifd.   300Q  Y.  Peak.   |1.95. 

RCA   PLATE    Xfmr:   1200  V.C.T.   @  360  Ma.   Fri :    115  V. 

iv/hn^s,    m    W*!^.    Hf'Ttn,    sld.    I4.SI5. 

IMinton     Vanabla    Capacitor:    Dual    215/215    Mmfd.     .ISfi 

Kpai'ihK    H500    v.).    117.75, 

RCA  Plate  Xfmrr  1)05  V<^  (S>  301)  Ma.  Prl:  115  T.  w/taps 

t^'     GU    CPS.    llerm.    sld,    |3.95. 

Merit  Choke:  10  liy  250  Ma.    #€-3182,   $2.M. 

Suporiar  Pawor^tut  Variatile  Auto-Xfmr  Typ«  tO;  lapul:  120 

V.   60   ri'S,   1   Pha»ft  Output:  0-i:i0/l32  V*    @   1,20  Amp5. 

H«riii>v«d   Trom  ufiw  ecjuEpm*t>  With  knob  &   dial.    $5.^*5. 

XmtQ.    Variable    Capacitor:  Approjt.    20   to  750   Mmfd.    ^ 

4.0O(j    YDC.    In    nU-Uiled    eliiiiB    enclosure.    O^'^L  x   3%"H 

3t  :^^r?('*W  merulL   $11.05. 

Jplinsoii  S<Ktk«t    #122-101;  Wqt  VHF  use  w/tubea   sudi   ua 

the  826,  832,  4D32.   4B22,  PTJ3540  &  Pr*0509.  etc,   Spedal 

tctrmlnali  permit  dlroot  mt^  of  grid  coi^s.  This  7  pin  wafer 

»(nket   only    3*  1.00.    fBrand    New    Surplus) 

Xmtg  Variable  Capacitor:  72  to  1,OOS  Miiifd.    @   3500  T. 

Variable  Capiwiitor;  IS  to  400  Mmf,   lOOO  V.  Ceramic  Ins. 

Min/l25  Watt  Modurattim  Xfmr:  Pri:  lOK  F  to  P.  Sec: 
45S0  OhmB.  (S^oreen  winding  3300  Ohms)  Insulated  for 
5KV  Peak.  Orlg.  designed  for  PP  4'65A*s.  AppnH.  3''  x 
3"  I  3".   3   Ibt.   $0.95, 

Special  Eimae  JAN  4-55A's  m  lit). 00  each, 
iehnson  #2t3  Se^icets  for  30ITL  &.  304TH 
(sun^lu!^)     $1.15   each.    (4   for  |4.) 

Cathftde   Ray  Tube  ShieN    (for  tub*  type  2BPn.   $±.m. 
CorneU^Dubilfer  4  IHfd.  <^  4000  VD€  Oil  Ca^iaciteri  $9.95 
i?airh    rd   for   $27.(M1>. 
UTC  Type  S-32  Swinglni  CJi^ke: 
Hy  m/*2'^^  Ma/120  Obms. 

Plat*  Xfmr:  Pri:  115  VAC  @ 

60  CPS  w/taps.  Sec;  3200  VCT 

(o^    appto^.    300   Ma*    $10. SO. 

niter  Choke:  8  H?.  @  200  Ma. 

C^O     Ohtns     B.C.     Ile^Uiance). 

HtjrrnetlcaHy   sealed.    11.75- 

RCA   CRV'59AAC  TV   Cainefm/ 

Xmtr     with     IS  10     leonu  stupe — 

$^5.00 

HipflfiH    Typo    ^    .    .    Cmnpact 

eofiit ruction.    Approx.    3'"   it   3'' 

X  T\  Ideal  for  pair  ol  4'05A'3 

— fe.»5. 

Add  50^  8enke  CUane  for  orderi  under  $5.00.  Pric^  arv 

F,O.B.  NYC. 

Gome  In  and  bftnrse.  We  are  open   iloo.    ta   FrL  9  to  «. 

Bat.    10    fo    2    PM. 
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ELECTRONICS 
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512  BROADWAY, 
NEW  YORK (2,H.Y. 
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CORPORATION 
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(   .  ,  ,  Ld  ^i  from   page  48) 

back  in  general  can  be  found  in  the  biblio- 
graphy. Just  be  careful  that  neither  the  vol- 
ume control  nor  any  frequency-shaping  com- 
ponents are  included  in  the  loop,  and  you'll 
have  no  trouble. 

This  brings  us  to  the  subject  of  power  for 
the  audio  section,  the  last  requirement  for  ac- 
ceptability. A  low-but-adequate-power  audio 
output  stage  is  shown  in  Fig,  6. 

The  circuity  adapted  from  a  Korean-war- 
vintage  design  for  a  portable  BC  set,  proves 
especially  useful  for  fixed-station  work.  It  is 
capable  of  about  300  milliwatts  output,  and 
with  an  efficient  speaker  system  will  prove  to 
you  that  there's  no  need  to  burn  up  some  35 
watts  wth  a  pair  of  6V6s  in  the  receiver.  It 
can  easily  be  added  to  almost  any  set, 
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Colorado  Ham  Direc- 
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Reyco   Multiband   Antenna   Coils 

Traps   for   dipoles    »    .    .    high    strength    ,    ,    ,    moisture 
proof    gworanteed    to    hondle    a    full    KW. 
Model    KW^40    coils    will,    with    o    108    foot    ontenna, 
provide     operotion     on      IO*!5-20-40'80.     $12.50     set. 

For   informotion   on   other   models  writer 

FRED    L.    REYNOLDS    W2VS,    492    Ravanswood    Ave., 

Rochester    19,    New    York 


LETTERS 


Greet inra  OM: 

Problems  I  March  73  pa^  12  seliematic  leaves  the  9  volt 
battery  always  in  circuit.  Then,  in  my  own  article,  on 
pag-e  18,  we  forgot  to  mention  removing:  the  jumper  and 
attaching  the  coax  after  grid-dipping.  Then,  me  again,  on 
page  4^  it  is  not  clear  that  the  resistor  ffoes  to  point  X, 
the  volume  control  to  point  Y  and  firrotind  to  Z. 

Al    Newland    W2IHW 

Ah^m!  PV^if,  on  page  12,  thottgk  our  schematic  agrees 
tvith  that  sent  in  by  ike  aut^wr^  I  tvould  suggest  moving 
thai  gr&und  over  to  the  ather  side  of  the  SI  A  suntch. 
Thanks  f&r  the  elucidation  on  the  other  tw^  items. 

To    The    Editor; 

On  pnge  50  of  the  March  1961  issue  of  73  the  article 
titled  'Chassis  Mounting  the  PL-250"  states:  **The  sec- 
ond item  that  cannot  be  obtained  commercially  15  a 
double  ended  male  plus*.*^  These  double  male  plugs  are 
manufactured  by  the  Dow  Key  Company  and  are  in- 
stock  items  in  moat  amateur  radio  supply  houses  in 
this    area« 

Vincent  Ccjlting    WA2EKP 
NKM  Wholesale  Radio,   inc. 

Dear  OM; 

Hunning  70  watts  on  six  meters  (Viking  Challenger) 
I  naturally  (?)  ran  into  TVI.  Filters^  etc.^  etc,^  were 
tried  with  no  significant  success.  To  condense  the 
drama^  here  is  how  I  completely  eliminated  my  TVI» 
I  ttwk  my  own  TV  antenna  down  and  cleaned  it  care- 
fully with  Brillo,  replaced  the  twin  lead  and  the  screws 
attaching  the  feeder  to  the  antenna.  Presto:  no  more 
TVL  Even  with  the  rig  poorly  tuned  there  is  no  prob- 
lem. I  suspect  that  the  oxide  on  the  antenna  terminals 
rectified  and  reradiated  my  six  meter  signals  into  the 
neighbor's   TV    sets.    Now    everybody    is    happy* 

Gibbons    Jeansonne    K5000 


JUVL  TI- 

Ielmac 


MOBILE 
EQUIPMENT 


CHOSEN 

for  use  aboard  the  S.S.  HOPE! 


AF-68 


TRANS-CITER 


PMR-8 


RECEIVER 


M-1070 


POWER  SUPPLY 


Atonirfacfurec/  by 
MULTI-PRODUCTS     COM  PAN  V 

21470  COOIIDGE  HWV.,  OAK   PARK  37,  MICH. 


JIM   CLARK  W1ULU 

KfT  WtRfNG  &  TESTING   LABS 

50  -   144  -   220   -   420  mc 

Nuvistor    Preompliflers    .  -  - < , $l9.f5 

With   built-in   power  supply..., $32.95 

Complete    with    6CW4— Slug    tuned 

2  Aiken   Street         Tel.^    HEmlock  2-3400  Dcrry,  N.   H. 


For  TOP-MAN-ON- 

THE-FREQUENCY  results... 

fnstati  a  Telrex  antenna... dollar  for 
dollar  better  in  every  way!  Antenna 
systems  from  $6.95  to  $12,000.00 


with  a  "MATERIAL"  difference! 

Send  for  (or,  at  your  distributor),  PL  77  Technt- 
ca]  Specifications  and  Performance  Bulletin  de- 
scribing 106  Antennas  from  Va  through  80  meters 
including  "BALUN"-FED  ROTATABLE  DIPOLES, 
MONO.  DUO,  TRI,  4-BAND  AND  "SPIRALRAY" 
ANTENNAS,  ROTATOR/INDICATOR  SYSTEMS, 
TOWERS,  BROAD-BAND  "BALUNS,"  ACCES- 
SORIES AND   "NICE-TO-HAVE-AROUND-YOUR- 

SHACK"  INFO. 

Communication  and  TV  Antennas 

LABORATORIES 


rex 
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Give  your  shack  that 
professional  look— 


gi^TST' 


install  an 


ALDEN 

HAM 

BENCH 


with  power  facitities* 

See  our  full  page  ad  in  the  January  73 
[page  45)  and  order  yours  today.  For 
further  information  see  your  dealer  or 
write  to 

ALDEN  PRODUCTS  CO. 

21 8&   North   Main   Street,   Brockton,   Moss. 


MOBILE 
POWER 
SUPPLY 

MODEL 

Al  2/600/200 

NOW 

$59.50 


This  1  2V  input  dc  fc  dc  trorisistorlzed  converter  i$ 
conservoifvely  roted  for  continuous  output  of  120 
warts  at  600V  or  300V,  or  any  coinbinatiqn  of  600 
ond  300  volt  foods  totaling  1  20  wotts. 

High  efficiency,  smafi  size,  and  light  weight,  plus 
freedom  from  maintenance,  conserve  your  battery 
ond    increose    the    enjoyment    of   mobife    operoHonu 


ElEGTRONIGS  DIVISION 

GLOBE  INDUSTRIES.  INC, 

525  MAfN  STREET 

BELLEVILLE,  NEW  JERSEY 


m% 


tn 


BIG  MAP  DEAL 

These  DDD  (3-D)  maps  are  widely  adver- 
tised at  $9*95,  Unfortunately  we  have  been 
unable  to  nnake  a  special  purchase  of  these 
fine  maps  and  therefore  we  must  bring  them 
to  you  at  full  list  price:  a  low,  low,  only  $9,95! 

Perhaps  a  glowing  description  wf  the  maps 
will  arouse  your  interest.  Welt,  leVs  see  .  -  • 
hmmm.  Welt,  first  of  all  they  are  pretiy  big. 
16W'  and  IS'A"  to  be  exact.  And  they  are 
printed  with  eight  colors  (all  different).  But 
best  of  all  are  those  mountains  that  you  can 
feel.  They  stick  right  up  at  you  nearly  an 
inch-  They  are  in  the  right  places  toov  Amazing 
job.  They  come  complete  with  the  frame  and 
a  handy  map  index  which  locates  all  the 
places  for  you.  You  can  see  the  major  highways 
on  the  U.S.  Map, 
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Sir:  4 

Enclosed    is   $9,95,   Please   send    me   one   of 
your  3-D  maps  immediately.     U.S. —  World — 

Address , 


t    »    *.  m    m  * 


p   t 


vj  ly  .*...*.........  bOne  . ^  *  *  oxate 

Please  include  at  no  charge  with  this  order  a 
one  year    (new)    (renew)    subscription   to   73 

starting   with   the   issue. 

(Two  years  with   two  maps.) 

Send  order  to:  73  Magazine,  1379  E.  15th  St, 

Brooklyn   30,   N.   Y. 
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I   .  •  ,  Propagatfon  from  page  21] 

SuiispQt  Cycle  quite  well,  and  also  what  vari- 
ations are  completely  absorbed  by  the  smoothed 
cycle  in  Fig.  1.  This  curve  is  only  four  months 
behind  the  mean  monthly  cycle  data.  The 
curve  in  Fig,  4,  while  still  being  very  rough, 
is  only  two  months  behind  the  mean  monthly 
cycle  of  Fig,  1  and  from  these  curves  the 
tendency  of  the  smoothed  cycle  can  be  kept 
up  to  date* 

The  time  of  minimum  for  the  present  cycle 
can  not  be  determined  exactly,  very  far  in  ad- 
vance, however,  Fig.  5  is  my  prediction  of 
smoothed  numbers  for  the  r^t  of  the  cycle 
which  I  think  will  have  its  mininiuni  around 
June  1964.  A  more  accurate  determination  of 
minimum  for  a  short  cycle  can  be  made  when 
the  smoothed  numbers  reach  l/9th  of  the  maxi- 
mum value  (about  22)  because  minimum  tends 
to  come  about  one  year  later;  also  when  the 
1/llth  value  is  reached  (about  18)  minimum 
tends  to  come  %  of  a  year  later. 

Part  II  will  cover  the  variations  in  MUFj 
diurnal,  seasonal,   and  with   sunspot  cycle. 

•  .  .  K2IGY 


VHF  CONVERTER 

Two  Meters 


or 
Six  Meters 
Model  LW.61   $1830 

FEATURES: 

•  Comes  complete  with  tubes  and   crystal 

•  0.6- L6,  7-11    or   14-18  mc  output 

•  Other  IP  DuEputs  on  special  order  (add  $2) 

•  Grounded  grid  RF  stage  for  Low  Noise 

•  Broadband  output 

•  For  fixed  or  mobile  use 

•  Use  ant]  BC  or  m sum uiiical tons  receiver 

•  Coax  input  and  output  plugs  provided 

•  Requires  only  5  ma  B  and  6  v 

•  Add  50c  for"  12  volts 

•  Ntit   a  kity  wired   and   tested,  ready   to   go 

Order  Direct: 

tW-5!   D«lux6  kit,  fess  tubes  &  x^al   ,_ 
LW-51    Deluxe  kit,  with  tubes  &  any  xioF 

LW-51    Deluxe  kit,  wired  &  tested . 

Ship  weight  7  lbs.:  77c   Eost  Cooft-  $1,59  Western 
lW-72  AC  Power  Supply  for  LW51,  wired  49,95 

lW-61    VHF   Conveners    ,  . , , ,        1 8.50 

lW-80    Pre-Amplifiers    ,.,,,,,.. 12.50 


S59,95 
74.95 
69.95 


L  W  ELECTRONIC  LABORATORY 


ROUTE    2 


JACKSOM.    MICHIGAN 


TELETYPEWRITER    EQUIPHIEIVT 

COLltNS  51J2,  51J3,  R-390A/URR  Receivsrt  (.50-30.5  MC) 
TELETYPE  Printer*  :f*%A,  =^S,  #19,  #20,  ::r26,  ir28. 
KLEINSCHMtDT     Printers    *;:TT-4A,     71-76,    TT-98,    TT^99 

TT-100,    GGC-3. 
TELEWRITER    Frequency    Shift   Converter. 

For   general    informotion   &   equipment   list    write: 

Tom    WIAFN 

ALLTRONICS-HOWARD  CO. 


1 


Box   19,  Boston    1^   Mass. 


Richmond  2-0048 


MBM 


IH  THE  - 


-    WEST  -  tt't 


WiEsMii  IRmDio 


^ 


and 


TEUEVISIOH 
SUPPLY 

ico. 


FOR  OVER  25  YEARS  ONE  OF  THE  WEST'S  OLDEST  AND  URGEST  FIRMS 
DEVOTED    EXCLUSIVELY     TO    AMATEUR    AND     ELECTRONIC    EQUIPMENT. 


- 


1331  India  St. 
P.  O.  Box  1728 


Son  Diego  1,  Calif 
BEJmont  9-0361 
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SIX  METER 
TRANSCEIVER 


RECEIVER 


Daifait  eotvvnJort  for  H^Ktrffty.  inwq*  re|«rclion 

Vcl^fige  re^^^NKJ  QKill«l^r)  W  it«btli+y- 

Up  to  &  »*tH  *tldli«  «/^t^  fv-  *itam«l  ipe^fctr. 

S*^  dAntiirwd  ipMfttr. 

}*a  fof  httftdut  output. 

BuiH-b  fi«ii«  lEmiter. 

Spotting  twitch  fbr  nfoinq  rKtiivtir  And 


MECHANICAL 


Wftiqfr^  h  ^y    |S  ppvidi  yoM  C«n  C4rr)r  ^ 

Sa>  it  S"tF2"  diwp  to  It*  mndbf  4«1«  or  ^^t?  « 
OvH  pA«cc  <lotiy»  p^itd^  duiuii  fv  ildb^lty  fiid 

CAfT^irmg  kiri^  e*i%  fiWiCwtJ  for  qvki  mobSt 
ipntjIttioM  or  iMi4  *S  *  mmnTwq  brAcW. 
Sttd  cAsc  Ht^  fW  erdcllt  finiiJi. 
At  cornpcncntf  tn  if«ndvd  «nd  rirpUei^  (no 


TRANSMITTER 


for  rA«smurt(  "punch" 
Um4  |MpU*f  Md  iftiip*fnhr«  I  mc  cryvt^ill 

(FT-MI  hoMm) 
iVowiw^  for  VFO  dparftltoe 
Pr«S-tw-tfll 

Mict«pK«i4:  o^tt il,  citftink  of  c«rbqfi 
5G-?S  ohm  oytpMt  {wiH  m«tdn  itindard  a^ifo 


fir... 


Price 


J 


189 


50 


rati  Statifin 
Airiatiii 


pfEftted  cIrBMtt  bD*rdi). 
Front  p«r>al  ii  r«cetMd  *fid  fftqhed  *&  kttinng 

cdnnot  ww  off. 
Moilfit^  f#*t  «'•  inst*fitly  rafnovibift. 


POWER  SUPPLY 


Sdf  contjiin«cf  » ibraf 'qt  powvf  iupp)lt  ^Q^  ^  ^'d^c. 

12  *d£  «!kd   HO  «4C. 
Noltwg  eke  lo  buy.  TW  cK«ii^  of  p^rvsr  Utf £#' 

C4I1  b*  m«^  in  wconik 


I 


SEG  ELECTRONICS 


For  information  send  to  ,  ,  * 

12  HINSDALE  STREET 
BROOKLYN  7,  N.  Y. 


>   HAIL,  COLUMBIA !   ^ 


Largest  Slore-Warchoiise  In  the  country 


ARC-5     Equipmenf.     Alf      in     excellent 
condition. 

R  2B 

Rec  100O56  mc  4  ch,   ,  .,. 

19.95    ' 

T23 

Xmfr   100  15^  mc  4  ch,   ,. 

12.95 

R-23 

Rec   190  555  kc,  Q-5'tr   _ 

9.95 

R-25 

Rec    1.5-3    mc*    ,*,,.,,,.. 

14.95 

R-26 

Rec   3-6    mc*    *,,.,-..,..* 

7,95 

R-27 

Rec  6-9   mc,    ....._ 

7.95 

T-18 

Xmtr   2.1  -3    mc    . , . 

4.95 

T'19 

Xmtr  3-4   mc,   ...  ^  ....>. . 

7.95 

T-20 

Xmtr   4-5,3   mc • . , 

4,95 

1-21 

Xmtr   5.3-7    mc.    *,*♦.,,,, 

4.95 

T22 

Xmtr    7-9    mc 

8.95 

MD7 

Modulator  for   o)t  ARC-5.  » 

4.95 

Filter     Choke:     6     Hy     t50     mo, 
2500 V  ins,  ew  3x3x3V2   in.    .  . 

Modulation     Tronsformeo     20W 

3x3x3V2  in.  6K  to  6K  CT,  new 
(octuoHy      hondbs     30W      of 

oudiot)    New,    TO   for 


*<  p  -■ «-  •  •  # 


.95 
7.95 

,95 

7.95 


THIS  MONTH'S  SPECIALS 

BC375  lOOW  Xmtf  200- 
12,500  kc  with  proper 
tuning   unit.    LN    ........    14.95 

SCR625  Mine  Detector,  ex- 
cellent      .,.<,,,.,..   19.95 

DM35    Dynomotor^    12V    ln« 

625V  @  225  mo  out,  new     7.95 

TCS  12V  Dynomotor,  440V 
@  200  mo  output  brand 
new     .  . . , ...,.,,,      4.95 

&C669  Xmtr^Rec  1680  4450 
kc  75W  AM  VFO  Xtal, 
excellent     .  . . , 89.95 

Power  Supply  for  BC669 
(PE-nO)  HOVAC,  excel- 
lent     , 49,95 

Connecting   coble  for   BC669 

&   PEOIO    (CD515)    3,50 

BC-620  FM  Xmtr- Rev r  20-28 
me,,  5W  with  6-12  vdc 
Pwr  Supply.  FB  for  C,B. 
or  Amateur,   Like  New    .  .    18.49 

ARR-15  Collins  2-18  mc. 
Communications  Rcvr  Exc. 
Cond 49,95 

AFX  6    1215    mc.    Xmtr- Rcvr 

Exc.   Cond.    Less  Tubes    .  .      4.95 

APT  5  300-1400  mc.  50W 
Xnitr.    FB   for   432    or    1215 

19  95 


Huge  stock  of  electronic  coniponents 

TUBES  ...  ALL  NEW 
ALL  SPECIALS! 


.^__         mc,    Exe.    Cond,    .  ...... 

#    Frt^c    Ruilesins,     IFV lie*    Try    mijfin^    our    irr^fi 
Wm  buy  uted  equipm^ttt^  TS,  CRC,  FRCt^  VRd  etc.  L 


4   A^A 

4- 125 A 

4X150A 

4CX2508    ,_. 

4-1000A    .......... 

832 

S29B/3E29 „ 

Rafti  of  other  tubes 


.*-*-*'**.* 


•  •  * 


*    i-    .    .    « 


$7.50 
19,95 

7.95 
22.50 
20.00 
25.00 
65.00 

2.95 

4  95 
tell  us  your  needs. 


*  •  •  • 


f-    4    #    *    4 


SILICON  RECTIFIER  SPECIALS 

500  ma  at  500  PIV, 
5A  at  50  PIV  .._, 
25A  at  50  PIV,.... 


f     *     4      P'    1     * 


«    *    i    »    * 


$.95 
1,49 
2.49 
3,49 
5,95 
9.95 
2,95 


35A  at  50  PIV.,., 

70A  at  100  PIV   ,.. 

200A  at  50  PIV.,.. 

lA  at  140  PIV   Bridge  Awembly., 

AM    brand    xx^-w,    manufoctured    by    Audio 
Division.    All    Guoronteed. 

«t  UB   hear  ftom  jou. 


COLUMBIA  ELECTRONICS 

436S  W.   Pice  Blvd.   Loi   Angeles   T9,   Calif.      •     WE  8-3731 
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Ham  Headline 


s 


desperate    at- 

womao^    Mrs, 

She    was    in 

in  U.S.  Fer- 
the    woman's 


Brooklyn     ham     radio    operator,    made    a 

tempt    to    save    the    life    of   a    criticaUy    ill 

R,     Coeldo,     in     Buenos     Aires,     Argentina. 

grave    need    of    a    new    antibiotic     made 

nnndez     received    a     radio    niessag:e    about 

plight  and   after  spending  $160  of  his  own  and  arrang'- 

ing    for    speedy    defivery    of    the    me<iicine    via    National 

and   Panagra   Airlines*   he  learned   that  his   efforts   were 

in  vain.  The  drug  arrived  seven  hours  after  Mrs,  Cocido 

died. 

AMATEUR    OPERATORS    STAND-RY 

(Cleveland  Plnin  Dealer,  Cleveland*  Ohici«  Submitted 
by  Tom  Hill,  K8DHX)  Twenty  five  amateur  radio  oper- 
ators were  at  their  sets  in  different  parts  of  the  county 
to  provide  emergency  communications  after  a  severe 
storm    struck    Greater    Cleveland    recently. 

ACKNOWLEDGMENTS 

We  would  like  to  acknowledge  two  ham  stories  that 
appeared  in  the  Syracuse  Herald-Journal  and  Buffalo 
Evening  News,  respectively.  The  former  wbb  written 
by  K,  W.  Thonias,  a  ham  of  18  years  stand ing,  who 
substituted  a  bit  about  ham  radio  for  a  regular  column- 
ists The  latter  concerned  CD.  operations  of  a  youth, 
17  year  old  Peter  LaseelU  of  Chautauqua  County.  N.  Y. 


AF  MARS  TECHNICAL  NET 

Sundays  2-4  pm  EST  329S-7540-t57I5  Vc 

May  7 — Telemetry;  Modern  concepts  and  appli- 
cattons. 

May    14 — Semiconductors. 

May  21,   28,     June    4,     II — Review    of    basic 
pKysIcs. 


ANNOUHCIN&  THE 

tCVtSt   2M  CONVERT£A 


SUPER  LOW-NOISE— CUSTOM  BU!LT 
USING  RCA$  NEW  NUVISTOR 

PAUL  A.  REVEAL  W2ADD  BOX  575 

Church    Sfreet    Station,    New    York    8,    N.    Y. 


If  ham  radio  makes  thr  netvsf^apers  in  y&ur  tmi-n  please 
send  a  dipping  to  Mannn  Upton  VEWQX,  3H  Rose- 
mary Road.  Toronto  10,  Ontarw.  Canada.  Marvin  runs  the 
7J  Netvs  Service,  a  montk!y  pubiication  sent  to  ali  editors 
&f  club  bulletins.  He  will  digest  the  most  important 
stories  that  are  submitted  each  month  for  us  to  ^rint  in  73, 

HAMS   AID    IN   TORNADO 

(Chicago  Sun^Timea,  Chteai?o«  IlL)  Scores  of  hams 
answered  a  South  Side  Chicago  ham's  plea  for  help 
after  a  tornado  etruck  the  area.  For  houri§  during  the 
night  they  directed  traffic;  providei!  transportation  and 
generally    assisted    the    police    department. 


AMATEl  R  SUED   FOR    LENDING    AID 

(ChicasTO      Sim*TiJne«,      Chicago.      HI,)       Maurice      R, 

Franks,  Jn,  a  university  student  and  avid  ham  oper- 
ator who  played  an  important  role  in  a  recent  Chicago 
tornado  found  himself  subject  of  a  Superior  Court  Suit. 
A  landlady  filed  the  suit  claiming  that  Franks'  trans- 
mitter interfered  with  100  t^ele vision  sets  in  her  apart- 
ment building  as  he  aid€?d  in  storm  communl^^atlons. 
She  is  asking  that  he  be  enjoined  from  operating  his 
station   and   also   requests   a  permanent   inju fiction. 

RADIO    OF    FAILS    TO    SAVE   WOMAN'S    LIFE 
(Daily    News*    Brooklyn,    N.    Y-)    Angel    Fernandez^    a 


CITIZEN     BAND 
CLASS    "D"    CRYSTALS 

AM   22   Frequencies    in    Stock 


3r(1    overtofi€.      .005%    toltrnnfe— lo    meel    all 
K     U     r     rei|iilr©Mipnts,       liermel  bully     ^f^nlj^d 

nre/u  bomeT*.    w  pin 

apailng— ,0.10   pine.    (JyJZ 


j>ins   avaiJaliZe,   add   15^   per  crystal), 


$0.95 


EACH 


The  followiiiB  Class  *'D"  Citiitf*  Band  frftrueficiflf  In  »t©ek 
(frequertcies  Jisted  tn  mef^cycliss) :  26.f)65,  26-975,  26-985. 
27  005,  27.01  S,  27.025.  27.035.  27.055,  27,065.  27,075. 
27.&8S.  27  J  OS,  27J(5.  27  J  25,  27J35,  27J55.  27-i65* 
27.175.     27,105,     27-205.     27,215,      27,225, 


AJ airbed   crystal   sets    for   GJobe,   Gonsel,    CJtt-Fone    and   Halll- 
crarierft  VnkU  •  ..  >  $5.90  per  set     Sj^eciry  ccmipment  tuAke. 

2  RADIO  CONTROL  CRYSTALS   IN  HC6/U  HOLDERS 

0     Specify    frequency,     ^'*    pin    spuctng  -  .  .  f*"    ditmeter    ,05 
^      {MZ  pin  diameter,  add  15^)...,. _,,.»,.  .$2.93  ea. 

•  FUNDAMENIAl    FREQ.    SEALED    CRYSTALS 

•  in   I  ICO/  h(>4ders 

m  I^nnii   HOO  KC  to  4000  KC  ,Qm%  Tolerance- ...  ..$4.&5  ea. 

^  From   4000  KC  to  15,000   KC   any   frequemy 

^  ,QQB%  Tpleranee   ..*..*.,•.•<*•..-  —  .*,..,.*-  .$3,50  i*, 

•  SEALED   OVERTONE    CRYSTALS 
m      Supplied  In  metal   BC6/U  bobleri 

m  Pin  ipacing  .486,  diameter  .0:^0 

^  15  to  30  MG  ,005  Tolerance ..-,. S3.85  ea. 

Z  ZQ  ta  45  MC  ,005  Tolerance. ,  * ,,..<,.,.,**,  ,S4. 10  ea,      , 

J  45  to  60  MC  .005  Tolerance.*.-,. S^-SO  ea. 

QUARTZ  CRYSTALS 
FOR   EVERY   SERVICE 


tt 


All  crystaTs  made  from  Grade  "A 
Imported  fiuarta — ^ground  and  nt(ib€d  to 
e3(act  frequencies.  Unconditionally 
gusranieedl  Supplied  In; 


FT^243  hdtdftft 

Pin  spacing  ^*' 

Fin  dlamoter  .093 

DC -34  liQld«rt 

Pin  Boaelng  %" 
Fin  diameter  .150 


INC-7  liofders 
Pin  spacing  %" 
Pin  diamet«f  .125 

FT-fXr  fielders 

I'tn  spacing  %" 
Banana  pins 


MADE    TO    ORDER    CRYSTALS       •       Specify   holder  wanted 

100 (   KC  to  znm  kc: 

-61%    tolerance. .  ,**....,..>,--..,*•••*•".*****»-*   tf"?-  **" 

.005%     toleraiict*  *. - .*-.,,.>«*.*,...  ,*2./*  ea, 

2601    KC  la  9000    KC: 

.005*    tolerance -.,*..,.... - -  -  * $2-50  ea, 

9001    KC  te  n.OOO    KC 
.nm%    toleranre.  ■..,,.. > ■  - l3-t)U  ea, 

Amateur,    Novic«,    Technician    Band    Cryatals 
,01%    Tolerance    ,    ,    ,    Si-50    ea.— 80   meleri    (3701-3749    KCK 
40  meters   ( 7152-7 19S  KCL  15  meter*  (7034-7082  KC).  6  meteri 
(S335-8e50  EC)   wIOiId    I  KG 

FT- 241    Lattice    Cn^suli    In    all    frequeficlej    from    370    KC    to 
sio  KC  (all  excegi  455  KG  and  500  KCJ +  *-*•-.-•. ••*-50#  •*- 
Pin   ipaclng   %"  Pin   diameter   .003 
Matched  pairs  4-  15  cycles  $2.50  per  pair 

200  KC  Crystals,  $2.00  *»-:  455  KC  Crystals,  SL50  ea.;  500  KC 
Crystal*,  $1.50  ea. ;  lOO  KC  Freaitency  Standard  Crystals  In 
HC6/U  holder!  $4.50  en.:  Socket  for  FT-243  crystal  15^  ea, ; 
Dual  Bi>cket  for  FT- 243  cn'stala.  IS*  ea- ;  Sockets  for  MC-7  and 
FT- 171    eryiUlt   25t    ©a.;   Ceramic   lotkei   !«■   HCG/U   crysUl* 

Write  for  new  free  eatateg  i?860  comtilete  with  esclltator  eircutti 


ASK  YOUR  PARTS  DEALER  FOR  TEXAS  CRYSTALS 

See  big  red  dienlay  ...  If  he  doesn't  slock  them,  send  us 
his  nam  ft  and  onJer  direct  from  our  Flortcla  factory. 


NOWt  Eniinfterln?  tamples  and  small  t^i  nan  titles  for  proto- 
typii  aaw  made  milhm  at  Chieafe  or  Fi,  Myere  PliinL  24 
Hour  3errlce! 

IN   CHlCA&Op    FHONE   GLadstone  3*3555 


Dept. 


RUSH  YOUR  ORDER  TO  OUR  NEW  PLANT 
Use  coupon  below  f&r   Ut  Class  ihipment, 

TEXAS  CRYSTALS 

G-51,    1000   CRYSTL   DRIVE.   FORT   MYERS,   FLA 
Per  ijctra   fast   service.    Phone   WE   6-2rO0 


I 
I 
I 
I 
I 
I 
t 


ATTACH  THIS  COUPON  TO  YOUR  ORDER  FOR  SHIPMENT  ■ 
VIA   1ST  CLASS  MAIL  AT  NO   EXTRA  COST  I 

TERMS:  All  items  subjecr  to  prior  sole  and  change  of  J 
price  without  notice.  All  crystal  orders  must  be  occom-  J 
panied  by  check,  cosh  or  MO,  with  PAYMENT  IN  FULL.  J 
No.   COD'S.    Dept.   G-5K  J 
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KEEP  CANDEE  HANDEE! 

FAMOUS  Q  5^ER   I   1   I 

Tills    1 1    the   f  M  tabu  Ion  1    one!    190-550    kc.    The    to- 
celrer  you're  been  loc^ni  for  ftt  only  *•«•-•.«.....  ^  $9 .95 
BC-454:  S-6  Mc .-- 7.S5 

WD-7    MODULATOR:   Sr>ef"la!    „.,*• a,95 


A  TRIO  OF   HEADSET   BARGAINSI 
HS-23:  HI  imijedanfo.  Leather  covered  headband. 
Tirand  new.  Great  buy.   Only  .  i  «*.*»<«•**«.  f  *  * . 

HS-33t    Low    Imiiedance.    Leather    eiwered    head* 

haitd.   Brimd  new.  A.  J.  J.  Candee  Special   . 

HI  Fl  Headset:  15.000  cydes!  Brand  new  virith 
Hiafiifitu  etiKhlons.  \V%  terrLficE  Only  ..,..-*.*,,- 
CD-3e7A  Headset  EKtfnsion-  Cord:  Brand  new. 
^p^prnyimatelv   ft  ft.    Ifncih.    Only **...... 


14.35 
5,95 

8.95 


APW-I    FM  TRANSCEIVER 

€20-460    Mc.   CnmpL   nllh   tubts.    Exc,   Ea.  .-*...**,  *  S2.95 

Approx,  fibp,  Ht  per  unit  25  lbs,    , TWO  for  S.O<J 


YOU     GOT    III    WE    WANT    IT]    LET'S    DEAL? 

We^re  paying  top  %%%  for  UHC-U;  ntC-S,  -6.  -&,   -10; 
nN-5iSA:    All    itlVctrmilc    test    eqiiJp. 


R.4A/ARR-2  RECEIVER 
234^25S   Me.    M    luhei.    UIIF,    tunable  receiver.    Sea 
Aus,/59  C.Q.  Maeazitie  for  conversion*  ExcelienI  cond. 
TWO   for   $5.00*    Eacb    ,,,-.. -,-- -  $2.§5 

APX-6  TRANSPONDER 

A  midgut  wiiruliftuse  of  partnl  BlouerSp  throe  Veeder- 
U«flt  coiintora,  T,  F.  strlpa,  cavity,  over  30  tubes,  etc. 
incluttes  3E29  tube.  Good  eond.  A  STEAL  AT  ONLir  $9.95 


T-67/ARC-3  TRANSMIHER- 

TOO    fo    156    MC. ,.  .. 

R-77/ARC^3    RECEIVER- 


*  »   «■   -t'    ■■ 


100   to    156    MC**... 


'**>•>'«    4i*«ii 


.U^d:  $14.95 
.Used:  $14.95 


A0f    AN/ARN-7 


Receiver  R5/ARK-7 
Leap  LP2ILM  ,..,*,.-. 
InvaHer  MG-14&F  .,..,, 
Central  Box  C-4/ARN-7 
Mount    FT-2I3 


■  ■.  §.-■  +  '.*'. 


tt     (*>1*«4 


««*■•'*- 


«     «     4     *    * 


*  *  #  a  « 


$29.95 
7.0S 

5.95 
5.00 
3.00 


SCR-52a  TRANSCEIVER 


4-ehaiini;L   Cfystal  cDntroHed    100* I &G   Mc^    Ideal  for 

2  metfirs.  Comiilete  wltli  tubes.  Excel.   ,,, ..^.  $14.95 

APN-4  LORAN  EQUIPMENT 

pMarine  er  alrbortie.  Lang  range  n&viiatfom!  gear 
to  detemiine  exact  pasitJon  of  ililfi  er  plane  up  te 
I20Q  mi  let  frent  base.  Complete  with  tubts.  eryittli. 
Ex,    .axi«.».,,.,.i.,«,.*«. *.»>«.  »•*«.»«*«...  lOnty  $1 9. 95 


ART-13  COLLINS 

Transmitter,  removed  from  aircraft,  10- channel 
aitlD-tunfi  or  manual.  2-18.1  Mc.  for  Ham  Rig  with 
813  final.  Output  60-100  W.  CW  or  modulated,  Crya- 
catjbrated   for  VFO.   ExL  Cond.  Only  $33.3S 

RT91/ARC'2  TRANSCEIVER 

Airberne;  AM.  CW.  MCW,  Output  40  W.  Imput 
anOMW  Frcq,  Range  200D  to  0050  KO  In  eight 
ch&nnels:  Input  26.3  volt  DC,  ftici.  cond*  ship, 
wt.  too  lbs.,  w/eeittrol  bex $59.95 

All  items  FOB  Bnrbank,  Calif.  ^  Muhieci  fo  prior  in  Is, 
in  Califs  add  4%,  iHln.   order  $3*95* 


J.  J.  CANDEE  CO. 


DepT   MS 


509   No.   Victor V   Blvd.,   Burbonk,   Calif. 
Phon«:   Victoria  9-2411 


Informatrofi  Field  Day — A  iuW  day  of  hammtng 
in  North  Hollywood  Park  with  public  displays 
proving  that  "Radio  ham**  is  not  synonymous 
with  "TVI."  Members  of  San  Fernando  Valley 
Radio  Club  presiding. 

Jim  Morrrssett  WA6EXU 

TODAY  I  watched  the  unusual  Tneeting  of 
hams  (cool  under  the  collar)  discussing 
TVI  with  civilian-televiewers  (strangely  not 
about  to  hlow  their  lids,  either).  In  fact,  calm 
discussion  was  startlingly  prevalent.  The  only 
demonstrations  were  non-people  type,  peaceful 
and  effective*  Potentially  irate  citizens  watched 
with  interest,  as  side  by  side,  sets  with  and 
without  TVI  functioned  in  the  midst  of  a 
howling  nest  of  field  day  transmitters  on  all 
amateur  bands. 

Public  Information  Field  Day.  New  name  for 
a  new  event  that  pays  off  in  good  wilL 

On  a  pleasant  Sunday  afternoon  in  Southern 
California,  the  San  Fernando  Valley  Radio 
Club  held  its  first  annual  PIFD.  The  location, 
no  far  mountain  top  or  obscure  ham  haven, 
but  a  grassy  park  in  the  middle  of  North 
Hollywood.  The  purpose,  besides  an  excuse 
for  an  outing,  to  promote  better  understanding 
between  the  public  and  the  radio  amateur.  The 
FCC  is  co-operating  fully  and  wishes  that 
clubs  all  over  the  country  would  do  the  same 
to  help  them  get  TV-gripers  out  of  their  hair. 

Between  9  and  4  on  Sunday,  Feb.  26, 
hundreds  of  people  sauntered  in,  stood  around 
getting  informed,  and  sauntered  out  again. 
When  they  sauntered  out  they  carried  with 
them  a  healthier  attitude  toward  amateur 
radio.  A  few  were  keen  to  know  more  about 
this  hobby,  once  they  realized  one  could  be  a 
TV-watcher  mid  a  ham,  even  simultaneously 
if  you  care  for  that  sort  of  thing. 

The  PIFD  demonstration  turned  out  to  be 
such  a  good  idea  it  was  repeated  by  request 
at  the  Sportsman^s  Show  at  the  Los  Angeles 
Coliseum  March  15-27^  where  KGBSA  operated 
four  transmitters  simultaneously,  the  SFVRC 
furnishing  the  same  before-and-after  TVI  and 
de-TVI  display. 

Troubled  with  the  neighbors?  If  they*re 
miffed,  invite  them  to  PIFD,  .  .  .  WA6EXU 
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Lett 


ers 


Dear  Wayne, 

Here  is  a  rig  you  wil]  be  seeing  a  lot  of  before  Jong. 
This  is  une  of  the  hottest  items  I've  come  across  yet. 
Let's   see   what   you    think   uf   iU 

The  kit  of  parts  sells  for  $S0,  a  bargain,  cannot  be 
bctught  across  part^  counter  fur  this  price.  The  boards  a 
nifty  job  with  all  drilling  done  and  brass  eyelets  inserted 
at  all  connection  points,  $15.  This  is  the  extent  of  the 
stuff   Denney    furnisher,    besides    in  struct  ions. 

Other  parts  needed : 

Cullina  Mechanical  Filter  (abotlt  $43), 

Carrier  crystal  ior  2  crystals  if  upper  and  low^er 
sideband  desired),  ground  to  exact  freijuency  to  mulch 
Collins  filter. 

Tubes  run  about  $17. 

Outboard  VFO  operating  at  output  frCQueney  plus  455 
kc.  The  rigs  are  normally  on  40,  can  be  cim verted  without 
too   much   trouble  for   80    and   20. 

Kxternal  iiower:  300  v  fq  Hil)  nna,  Fihiments  6  or  12 
volts* 

External  speaker  3-4  ohms. 

External   rf  gain  control   (de  only  on  cable),  50K- 

Mounts  on  7  x  13  x  2  chassis^ 

2  good  watts  measured  output,  enough  to  drive  a  kw. 

Receiver  sensitiirity  1  niv»  Reports  on  the  receiver 
section  are  that  it  is  very  hot* 

T-R  h  accomplishetl  by  switching  of  B^plus  line.  Cir- 
cuitry is  such  that  no  other  connections  need  be  switched 
for  trani^m it-receive.  Designed  primarily  for  mobile  use 
where  VOX  is  not  desired. 

Looks  like  this  will  fill  a  real  need.  A  good,  reliable 
sideband  transceiver  with  which  the  ham  who  knows 
virtually  nothing  about  sideband  can  make  the  leap  to 
sideband,  with  a  complete  station  costing  less  than  a 
comparable  AM   rig! 

(Continued  with  pix  on  page  58] 


TAPETONES  NEW 
WTC-43  2. 

3/4   METER. 
LOW^  NOISE. 
CRYSTAL 
MIXER 
CONVERTER 


NEWEST 
CONVERTER 

ON  THE  MARKET 


This  advanced  desigr*  appfOacK,  seldom  used  by 
omateurs  but  widely  used  in  commerciol  UHF  receivers^ 
achieves  outstanding  performance*  It  consists  of  a 
double-tuned  covity  preselector,  followed  by  a  crystof 
mixer   and    tow-notse    IF    preamplifier*. 


SPEC1F[CATlONSt 

IsrorSE    FIGURE:    S.O    DD 
GAIN:    aO   DB 

IMAGE   REJECTION^    GREATER   TKAN   50  OB 
rr   R£JECTJON:    GREATER   THAN    SO  DB 
TUBE   COMPLTMENT:    1N21E.    6SC4.    6BC4. 

1ZAT7,    ©AK5 

STAMDARD     MODELS    AVATLAfiLE 

WTC-432       rF  OUTPUT  FREQUENCY   50-54   MC. 
WTC*432A    IF   OUTPUT  FREOUENCY  ST-S5   MC. 
VWTC.43£N    IF    OUTPUT   FREQUENCY    30.S-34.5    MC. 
WTC-432C    IF   OUTPUT  FREQUENCY  28-32   MC. 


PRICE:    $126.56 
QST'ers  can   see   Feb.   P*  46   for  a   write  up  on   this  converter 


TAPETONE,  INC. 


10   ARDLOCK    PLACE, 
WEBSTER,    MASS. 


2-METER 


6-METER 


HALO  ANTENNAS 


6-MeTER 


9: 


iKed  end  Mobile,  fof  both  6  and  2  meters,  by 


the  pfoneers  in  horizonfol  polarization  for  mobile 


*■     ^- 


communicahons. 


y^^i-Por   also    manufactures   a   quality    line  of 
ontennas    for    amateur,   TV,    FM   and   commercial 


services. 


AT  YOUR 

DISTRIBUTORS 

OR 
WRITE  DIRECT 


HI-PAR    PRODUCTS    CO.  ♦   fitchburg^  mass. 
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NEW   -t^A  -t:].  LA-400-C 

LINEAR      AMPLIFIER 

NOW  aOO  WATTS  PEP 
FOR  ONLY  «164.95 


The  80  thru  10  meter  band-swHching  pi  nefwork  Is 
designed  for  800  watts  PEP  SSB,  400  waHs  CW,  FM 
or  FSK  and  230  wotts  Linear  AM  (controlled  carrier) 
or  185  wotts  [constont  carrier)  with  50-70  ohm  out- 
put* Popular  100  watt  SSB  exciters  require  no  swamping 
or  matchirtg  networks  to  drive  the  low  Z  untuned 
input*  Grounded  grid  circuit  uses  four  ld25's  or  837's 
on  customers  request.  Meter  reads  RF  drive,  plate 
current^  RF  amps  output.  New  modern  compact  9"  X  15" 
X  10^/^*"  gray  cabinet  also  contoins  power  supply  using 
816's.  TVI   suppressed.   Parasitic   Free. 

One*Yeor  Worranty  on  oW  Parts  and  Tubes 
SEE  THE  NEW  LA-400C  AT  YOUR  DEALERS 

LA  400C   Kit  Complete  with  tubes  .  .$164,95 

LA  400C   Wired   and   tesled    ...>,<,,.-.,,..,  $219.95 


ELECTRONICS  INC 

424  Cdumblu         Lafayett*,  Ind. 


TUBES  WANTEDI 

ESPECIALLY  KLYSTRONS. 

MAGNETRONS.  MINIATURE.            i 

SUB-MINIATURE  AND 

OTHER  SPECIAL  PURPOSE  TYPES 

H  GHEST  PRICES  PAID 

Order    by    phone    from    Mr,    Harwit    of   JSH 

^SH 

DEPA»TM£Nf 

73 

llOS  Venicf  Bnulevird          i 
Im  Angeles  15^  California 

W^^^    ELECTRONICS   CO. 

Richmond  97&II 

{  .  *  .  Letter  from  page  57) 
The  eircuitry  was  first  developed  in   the   fabulous  Jen- 
ninsrs  shack  by  Don  Johnson  W6AAQ,  father  and  midwife 
to  some  of  the  most  fascinating  SB  rigs  to  app^r  od  th« 
scene  in    recent  years* 


ih. 


Denney  Moore^  WfiMHT,  \ms  tak^n  over  prodaction  of 
the  printed-circuit  boarda  and  furnishings  of  the  kits  of 
partti  and  instructions,  W<>MH1'  plus  Mrs.  Moore  consti- 
tute the  D*  Moore  Company,  which  has  earlier  put  out 
the  Reflect-O-Match,  a  gem  among  SWR  devices^ 

Orders  are  now  being  filled  by  B,  Moore  Company,  1236 
Virginia    Ave,,    Redwood   City,   Calif, 

Jim  Mornssett  WAfiEXU 

Well  Jim,  you're  jitst  a  bit  ahead  of  ffte,  /  gat  a  g&od 
icHfk  tii  it  in  the  Jenninffs  eskibit  ai  the  IRE  sk&w  in 
March  and  am  jiist  OJ  enthusiastic  as  y&u^  about  tf.  Paul 
Barton,  W6JAT  w^nt  over  all  the  deiuils  far  me.  Pram 
zi'hat  I  can  see^  Mrs,  Moare  sh&uld  saon  be  up  to  her  elboTi'S 
in  printed  circuit  board  driUings,  Hope  yon  gave  them 
one  of  our   rate  cards  bzvahf  ,   ,   .   IVayne^ 

Gentleman; 

Would  you  please  announce  the  Burlington  Amateur 
Badio  Club  Internationa)  Field  Day  Hamfest  at  Bur- 
linarton  Vermont  on  June  17-18  *  ,  .  the  largest  ham- 
fest north  of  Swampscott.  Registration  is  $S  thru 
WIOJO.  Box  684,  Burlington,  or  $3,50  at  the  gate,  and 
includes  a   two   hour  ferry   ride  across   Lake   Champ  lain. 

K£C£G    Bert   Perry 
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other  Ham  Publications 

In  lieu  of  half  of  the  magazine  being  filled 
with  specialised  departments,  we  recommend 
that  you  subscribe  to  the  bulletin  of  your 
special  interest.  You  get  a  lot  more  news  and 
get  it  faster  this  way  .  ,  .  and  you  encourage 
the  fellows  who  are  putting  out  these  bulletins, 

73  HAM  CLUB  BULLETIN.  Marvin  Lipton  VESDQX. 
311  Rosemary  Road,  Toronto  10,  Oni^ariOi  Canoda. 
Sent  free  to  ell  editors  of  ham  club  bulletins  monthly 
to  keep  them  abreast  of  what  is  going  on  with  oil 
the  other  ham  clubs.  This  is  an  excellent  source  of 
news  for  putting  together  your  club  bulletins.  To  sub- 
scribe to  this  news  bulletin  just  send  o  copy  of  your 
own    club   bulletin   to   Marvin, 

SIDEBANDER,  Official  organ  of  the  Single  Sideband 
Amateur  Radio  Association.  \2  Cim  Street.  Lynbrook, 
L.  L,  N,  Y,  Subs  include  membership  to  SSBARA:  $3 
per  year.  Monthly.  Primarily  operating  news  and  chit- 
chat lor  the  SSB   DX  gang, 

THE  OLD  TIMER'S  BULLETIN,  Published  by  Bruce 
Kelly  W2ICE.  Main  Street.  Holcomb,  New  York,  four 
times  a  year  $1  per  year.  Pictures  and  discussions  of 
old  ham  gear,  old  ham  ops  and  old  ham  doings. 

VHF  AMATEUR,  Published  monthly  by  Bob  Brown 
K2ZS9(T],   67    Russell   Avenue,    Rahway^    New  Jersey. 

$2  per  year.  Operating  news  for  VHF'ers, 

DX-pSL  News  Letter,  Clif  Evans,  K68X,  Box  385. 
Boaita,  California.  Published  quarterly*  40^  each:  An- 
nual subscrtpilon  $1,25  (four  copies)  by  first  class 
mail  ($L50  for  DX  stations).  Lists  all  QSL  Bureaus, 
managers  for  rar^  DX  stations,  etc.  Why  not  send 
your  old  Call  book  to  a  DX  ham?  Write  Ciif  for  the 
name   of  someone  who   needs   it. 

DIRECTORY  OF  CERTIFICATES  AND  AWARDS.  Clif 
Evans,  K6BX.  Box  385,  Bonlta.  CaL  Complete  Direc- 
tory plus  one  year  of  revisions  (quarterly J  $3.50,  Add 
7S#  for  1st  class  nr^ail:  $L25  for  airmail;  DX  stations 
1st  class  mail  ^dd  $L00.  Needless  to  say,  this  is  the 
most  complete  collection  of  data  on  the  hundreds  ot 
certificates   and   awards    available* 


FLORIDA  RTTY  BULLETIN,  Fred  W,  DeMotte 
W4RWM,  KG.  Box  6047,  Daytona  Beach,  Florida,  $3 
per  year  including  membership  in  Florida  RTTY 
Society.  MosHy  operating  news  wjlh  a  bit  of  technical 
Info  now  and  then.  All  TT  men  should  be  getting 
this, 

SOUTHERN  CALIFORNIA  RHY  BULLETIN.  MerrlH 
L,  Swon  W6AEE.  372  West  Warren  Way.  Arcadia. 
California.  $2.75  per  year,  not  including  membership  in 

Society.  Operating  news  and  some  technical  articles. 
This  is  the  oldest  TT  bulletin  going.  All  TT  men  should 
also   get   this   one.    Monthly, 


RADIOTELEPHONE 
LICENSE  MANUAL  $5.75 

Helps  you  prepare  for  all  U.S,A.  commercial 
radiotelephone  operator's  license  exams.  Gives 
ttie  basis  for  a  sound  understanding  of  every 
pertinent  subject.  Complete  study-guide  ques^ 
tions   and   answers   in   one  volume. 

RADIO    HANDBOOK  —  largest    ever    published. 

The  comprehensive  reference  source  on  radio. 
Gives  simplified  theory  .  .  .  latest  design  data 
.  -  -  more  "How-toBuild"  data  than  any  book 
in   field       ,     * $8. SO 

WORLD'S  RADIO  TUBES  (Brans*  Radio  Tubes 
Vade  Mecum),  World's  most  authoritative  tube 
book  &6.00 

WORLD'S  EQUIVALENT  TUBES  (Brans'  Equiva- 
lent Tubes  Vade  Mecum).  Over  32,900  com- 
parisons $6.00 

SURPLUS  RADIO  CONVERSION  MANUALS 

Practical  conversions  of  most  popular  surplus 
equipment,  in  3  volumes.  Send  stamped  envel- 
ope for  list  of  contents  .     *     ,     •     ,    $3.00 

each 

'Order  from  your  fmvorite  elecUotitc  pirb  distributor. 

If  he  cannot  supply,  send  us  his  name  and  ijour 
rernittanve,  and  we  will  supphj;  foreign,  add  10%. 


EDITORS  and  ENGINEERS,  Ltd. 


Summerland  0    Californra 

Dealers:  Electronic  distnbtitors.  order  from  ws. 
Bookstores,  ftbraries.  newsd«al«rs  ord^r  from  Bak^r  & 
Taylor,  Hifkide.  fi  J.  Export  (eic.  Canada),  otd^r 
ham  H.  J.  SnK^tr  Co..  440  Park  Ave,  So..  «.Y,   16. 


ALL  BAND  TRAP  ANTENNA  ! 


Rt)riuc&$  inlerferenee  and 
NDi&e  on  All  Makes  Short 
WavB  Receivers.  Makes  WorJd 
Wide  Reeeptlon  Strenger. 
Clearer  oti   All    Bartiti 


Fur  ALL  Am^tour  Trans* 
mittflrs.  Guaranle^iJ  for 
500  Watts  Power  fcr  PI- 
Net  or  Link  aireet  Feed, 
Liflht,   Neat,  Weatherproof 


Complete  aa  shown  totiJ  lengrh  102  fL  wlih  Bj  ft.  of  72  ohm 
balanced  ft^edlin**,  III -Impact  mnUle^l  resonant  traps.  (Wt,  3  ov^. 
V*  X  5'^  kng).  You  Jusi  tune  to  desired  band  for  beaniliko  re- 
sults. Extellent  for  AJJ^  world-wide  short- wave  receivers  and 
uriifttcur  transmittprt.  For  KOVICE  AND  ALL  CLASS  AMA- 
TKirRS!  NO  EXTRA  TfJNKIlS  Oil  GADGETS  NEEDED^ 
ClimLnates  5  separ^ite  antenn:is  with  eirelJ^nt  p^rFprmanre 
g:ijiiranteH.  Use  as  Inverted  V  for  afl  band  power  iaifl.  N'O 
HAYWIIIE  HOtrsE  APPEARANCE  J   KASY   iNSTALLATiaNl 

NO.4O-2O-I5-IO    meter    banils.    CoPiplete *-*.|l4,95 

1 11-20-15- 10  meter  bands,  r»4-ft,  nnt  (best  for  w-w  mVi}  13.95 
LO' 15-10  n-ieter  hands.  Dual  Trap.  24-rL  ajitetma.  .*,,,, ,  19,05 
SEND  ONLY  S3, 00  frush,  ck,.  mo)  and  itny  postman  bahmcf' 
€CH>  phLi  postufe  on  arrivaJ  or  send  fuU  price  for  posLpaid 
delivery. 

Available  oalj  from: 
WgSTEPN   RADIO       '       Dept.   A 7-5       -        Kearney.    Nebraska 
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SUICIDE 

Doesn't  it  make  a  lot  of  sense  to  let 
the  antenna  come  down  to  you  on  a 
KTV  Twin-Track  Tower  rather  than 
risking  a  lot  of  the  insurance  company's 
money  by  climbing  up  to  make  adjust- 
ments or  changes?  See  photos  of  the 
tower  on  page  6  of  the  March  73  and 
send  for  literature,  prices^  specs* 

KTV  TOWEIIS 


P.O.  Box  294 


Sullivatif  Illinois 


INTRODUCTORY     OFFER 

OUR  WORLD  FAMOUS  ||||flnil     A  II  l# 

Lcktron  Exclmive  Jljfll^l}   P/\|\ 

INCLUDES 

500  PIECES 


FREE 

GIANT 

CATALOGS 

•  Ham  Gear 

•  Tools- Tubes 

•  Eiecfreitics 

•  Radio .  Hi.Fi 


•  II 


POST 

PAID 


FOR     9 
ONLY 

{Worth    $85) 

Our  Pak  Includest  Disc, 
Tubular,  and  Ceramic  Con- 
densers—plus Precision  Re- 
sistors—«!!    ore 

Guofonteed   Perfecl 


244  £v«fe1t  Ave.,  Chel&ca  50,  Mass, 


LEKTRON 


__r| 


lit 


_  iiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiii  _ 

I  Old  Call  Boob  | 

=  Few  DX  operators  can  afford  to  buy  a  Call-  M 

=  book.   If  you  have  one  that  is  (ess  than  three  = 

§  years  old  that  yog  would  like  to  send  to  a  DX  M 

g  ham   then    drop    a    card   to    Cliff    Evans    K6BX  M 

g  and    he    will    send    yoy    a    letter    from    a    DX  m 

M  ham   that    would    like    to    have    your   Callbook.  M 

m  K6BX.    Box    385,    Bonita.    California,    We    think  g 

p  this  Is  a  wonderful  service  and  extend  our  best  p 

g  regards  to  Cliff  for  his  work.  = 

illlilillllllllllllllllllliilllllilllillilllH 


MOTOR    DRIVEN 
MATCHING  SYSTEM^^ 


i^EMOTE 

ANTENNA 
UNITY 

ejO'^'tl  METEfi    SINGLE 

tOJIJ5^20  SINGLE 

TRf  BAND  (WiTfJ  CONSOLE) 

WAITC    FOR    BftOCHUne   -^ 
y«^        .  Jf^ff    0i,U€  Jff£y(r£  Ci/T&f^ 

fAfcflcrt  ELECTRONICS      ^^^^^^  ClTf  M,  MO. 


J^^aci 


UftJ£4M'|l 


^adio  Bookshop 


On  the  off  chance  that  someone  may  read  this 
ad  who  has  the  bug  to  read  a  little  on  their 
favorite  subject,  we've  laid  in  a  stock  of  the 
lollpwing  books. 

2  — ELECTRICAL  ENGINEERS*  HANDBOOK  — 
Pender-Mcllwain-  This  huge  book  should  keep  you 
busy  for  nnonths  just  reading  the  iniaresting  facts  ft 
contains.  There  is  hardly  any  probSem  in  communis 
cation  or  electronics  that  you  can't  find  covered 
here.  Excrucratingty  thorough,  1618  pages.     $10.00 

6— VACUUM-TUBE    CIRCUITS    AND    TRANSIS- 

TORS— Arguimbati*  Designed  for  both  beginners 
and  engineers.  Math  kept  to  a  nninimunn.  Simple 
explanations  of  complex  ideas.  You'll  know  a  lot 
nnore  about  radio  after  you  read  this  book.  646 
pages,  $10.25 

S-RADIO-TEIEVISION    &    BASIC    ELICTRONltS-Oldneld. 

Logiccit  presentation  and  descriptive  lltustrotion  make 
this  an  Ideal  book  for  the  beginner.  Written  by  self' 
learning  of  electronics  principles.  342  poges.  $4.95 

13— REFERENCE  DATA  FOR  RADIO  ENGINEERS. 
Tables,  formulast  graphs.  You  will  find  this  reference 
book  on  the  desk  of  almost  every  electronic  en- 
gineer in  the  country.  Published  by  International 
Telephone  and  Telegraph-  $6*00 

aO-RTTY  HAND&OQK-Kretxman  (W2JTP}.  A-Z  of  ham 
Teletype.   Very  popular   book,   low   supply^  53-^0 

32-RCA  RADIOTRON  DESI0NER5  HANDBOOK-1500 
pages  of  destgo  notes  on  every  possible  type  of  circuit. 
Fobulous.  Every  design  engineer  needs  this  one*        S7.50 

33-WAVE  PROPAGATION  a  ANTENNAS«We!ch,  HIgMy 

recommended    by    the    propagation    experts    as    the    best 

Book  on  the  subject.  $5*75 

40-RADIO     HANDBOOK,     15th     EDITION-Orr     {W6SAI). 

This  IS  far  ond  oway  the  best  amoteur  radio  handbook 
ever    printed.    Over    80O    pages.  $8.50 

i2-HOW  TO  READ  SCHEMATIC  D!AGRAMS-Mark$. 
Components  &  diagrams;  etectrical,  electronic,  oc«  dc^ 
ogdio,  rft  TV«  Starts  with  Individual  circuits  and  carries 
through    complete    equipments,  $3.50 

49— ELECTRONIC  COMMUNICATION— Shrader. 
Everything  you  need  to  knovi^  about  electronics* 
electriciiyi  and  radio  to  pass  FCC  amateur  or  conn- 
mercial  license  eKaminations.  This  text  has  what 
you  hoped  to  find  in  the  Amal^eur  Handbook:  de- 
tailed fhorough  explanations  of  every  phase  of  radio 
and  electronics.  937  pages.  This  Is  one  of  the  few 
really  complete  texts  on  the  subject.  $13.00 

S3-BASIC  ELECTRONIC  TEST  PROCEDURiS-Turner.  Thlt 
book  covers  just  about  every  possible  type  of  electronic 
test  equipment  and  exploins  in  detail  ho^^  to  use  it  for 
every  purpose.  Testing:  audio  equipment^  receivers^ 
tronsmitters,  transistors,  photocels,  distortion,  lubes, 
power  *   .   .  etc.  $3.00 

76-MODERN  OSCILLOSCOPES  ft  THEIR  USES-Ruiter. 
Second  edition.  Shows  wliof  a  'scope  ts^  what  it  does 
and  how  to  use  it  for  rodio,  TV,  transmitters,  etc,  34d 
pages.  $6.50 

79-TRANSlSTOR  PROJECTS-Sklp  the  theory  and  start 
hovmg  fun.  Radios:  self  powered,  shirt  pocket,  regen* 
erative,  carrier-power,  headphone.  Instruments  and  ac- 
cessories: sine-squore  wave  generator,  preamps  for 
VTVM's,  gain  checker,  shortwave  catibrotor,  phose 
shifter,  substitution  box.  Plus  remote  trpnsjstor  eor,  elec- 
tronic cortiposs,  simple  oscillotor,  lamp  control^  multi- 
impedance  amplifier^  electronic  counter,  portobfe  povver 
supply   *   *   ,   etc-  $a.90 
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eO-SURPlUS  RADIO  CONVERSION  MANUAL  VOLUME 
NO,  I  (second  edition).  This  book  givoa  eircuir  dio- 
groms,  photos  of  most  equipment,  and  rather  good  and 
compfete  conversion  instructions  for  !h*  foHowmg:  SC- 
221,  BC-342,  BC-312,  BC^348,  BC^412,  BC-645,  BC-946B, 
SCR-274N  453A  series  receivers  conversion  to  10  meter 
receivers.  SCR-274N  457  A  series  tronsmrfters  {conver- 
sion to  VFO),  SCR-522  (flC-624  and  BC-625  conversion 
to  2  meters),  TBY  to  10  Qnd  6  meters,  PE  T03A,  BC- 
1068A  1161 A  receiver  to  2  meters.  Surplus  tube  index, 
cross  index  of  A/N  tubes  vs.  commercial  t/p«s,  TV  & 
FM  channels.  $3.00 

81-SURPLUS  RADIO  CONVERSION  MANUAL  VOLUME 
NO,  IL  Ofigfnol  ond  conversion  circuit  diagroms,  plus 
photos  of  most  equipments  and  full  conversion  dis- 
cussion of  the  foflowtng:  BC-454/ARC'5  receivert  to  10 
meters,  AN/APS-13  xmtr/rcvr  fa  420  mc,  BC-457/ARC'5 
xmtrs  to  10  meters^  Selenium  rectifter  power  units,  ARC -5 
power  and  to  include  10  meters,  Coil  dato-simplified 
VHF,  GO-9  T8W,  BC  337,  TA-12B,  AN/ARI-13  to  ac 
winding  chorts,  AVT-112A,  AM26/AIC,  LM  frequency 
meter,   rotators,  power  chart,  AR&  diagram*  $3.00 

82-SURPLUS    RADIO    CONVERSION    MANUAL    VOLUME 

NO.  Ill— Original  and  conversion  diogroms,  plus  some 
photo  of  these:  701  A,  AN/APN-l,  AN/CRC-7,  AN/URC-4, 
CBY-29125,  50083,  50141,  52208,  52232,  52302-09,  FT- 
ARA,  BC-442,  453455,  456-459,  BC'696,  950,  1066,  1253. 
241 A  for  xtal  filter,  MBF  (COL-43065),  MD'7/ARC-5, 
R-9/APN  4,  R23  R-2a/ARC-5,  RAT,  RAV,  RM-52  (53), 
Rt-19  ARC4,  SCR274N,  SCR-522,  T  15/ARC-5  to  T- 
23/ARC-5,  LM,  ART- 13,  BC-312,  342,  348,  191,  375. 
Schematics  of  APT-5,  ASB'5,  BC-659,  1335  A,  ARR-2, 
APAIO,  APT-2,  $3.00 

83-THE  SURPLUS  HANDBOOK,  VOLUME  l--Receivers  and 
Transmitters,  This  book  consists  entirely  of  circuit  dia- 
grams of  surplus  equipment  and  photos  of  the  gear. 
One  of  the  first  things  yoo  really  hove  to  hove  to 
even  start  considering  a  conversion  of  sgrpfus  equip- 
ment is  a  good  circuit  diagram.  This  book  has  flw 
foNowing;  APN-1,  APS  13,  ARB,  ARC-4,  ARC  5,  ARC-5 
VHF,  ARN  5,  ARR-2,  ASB-7,  BC-222,  -312,  -314,  -342, 
-344,  -348,  -603,  -611,  -624  {SCR-522),  BC-652,  *654, 
-659,  -669,  683,  -728,  -745,  -764,  -799,  -794,  aC-923, 
-1000,  -1004,  '1066,  -1206,  -1306,  ^1335,  BC-AR^231, 
CRC-7,  OAK-3,  GF-11,  Mark  II,  MN-26,  RAK  5,  RAL-5, 
RAX,  Super  Pro,  TSY,  TCS,  Resistor  Code,  Capacitor 
Cofor  Code,  JAN/VT  tube  index.  $3.00 

R23S-RADIO  CONTROL  FOR  MODEL  BUILDERS-Winter. 
One  of  the  best  ond  newest  books  available  on  RC*      $4.25 

R245-HOW  TO  USE  GRID-DIP  OSCILLATORS-Turner 
(K6AI).  Construction  &  uses,  an  important  book.        $2.50 


Order  Form 

2     6      8    13    20    32    33    40    52   49    53 
76   79   80   81    82   83    R235    R245 


Name 


■f    ■-«*«*    p. 


.    .    .      wd 


Add 


ress 


'  -.  » 


- «  • 


City 


w iciTv+  «  1  *  i  t  «  -  i 


RADIO  BOOKSHOP 

1379  East   15th  Street.  Brooklyn  30,  N.  Y. 

(N.Y.C.  add  3%  tax) 


MONOBAND  BEAMS 


Nil    Slxmd 


Wide    Spaced 
Ugfit    Weishi 


10    METER— 3    Element 
Model    No,    A28-3,    boom    lO' 

10    METER— 4    Element        ,     . 
Model    No.    A28-4,    boom    IS' 

15  METER   —3    Element        ,     , 
Model    No.    A21  3    boom    12' 

20    METER— 2    Efement        .     . 
Model    No.     A 14-3,   boom    10' 

20    METER — 3    Element        .     . 


128.50 

$42.50 

«    %%" 

$32.50 
$45.00 
$62.50 


Model    No.    A14-3,    boom    2Q'6'^x\W 

See    your    distributor    or    write    for 
FREE   CATALOG 


CUSHCRAFT 


621     HAYWARD    ST 
MANCHESTER  N.  H 


SAVE   TIME   AND   MONEY 

INCREASE     VERSATILITY 
ELIMINATE     OBSOLESCENCE 

BUILD  YOUR  EQUIPMENT 

WITH    VANGUARD 

''PCM  s"  * 

•printed  circuit  modules. 

m  Largest  selectJon  of  cir- 
cuits. 

%   Lowest    co«t. 

m  Every  motlule  is  tflsted* 
guaranteed  and  Gomi>kti 
with  tubes,  transistors, 
and  crystals  whers  re* 
fiujr«d, 

fhtt  month  only 

Speciflrations:  Orbital  controlled,  f  watta  Input  to  6CXS  final, 
52  ohm   link  output. 

Pmvt*r  re<juirement*:  250  V*  DC  @  35  ma..  6*3  V.  @  ,i5  a. 
Send  sfanip«d  self- addressed  envelope  for  complete  list  of 
VANGUARD    PCM's, 

VANGUARD   ELECTRONIC   LABS 

Dept.   H-5,   !90-4a-99th  Ave.,   Kollis  23,  N.  Y. 


SPECIAL   THIS   MONTH 

6    METER    TRANSMITTER 

$15.99    list 

NOW  $7.99 


U.  S.  *l  ELECTRONICS 

a   divisiQn    of    AMBER    INDUSTRIAL   CORP.  D«pl.   A7 

1950     E,     EDGAR     ROAD     (Right     on     Highway     U.S.     T) 

LINDEN,     N.     J.^across     from     ESSO     RESEARCH     LABS 

P£'I03  Dm.:  w/fiUer,   start,   relay,  baL   cable 

ill    6v/12?    @     gla/Ila;    out    500f    @ 


lODma. 


12.50 


TERRIFIC      BARGAIN!      GO-9     TRANSMITTER,^.^ 
100   W.   0.3-18   MCS.    BRAND   NEW    559, 


BC-659 

BC*$20 

SCR*S22 

BC  604 

BC  684 
DW-35 
BC^458 

BG*1206 

MP-22 
T-Z6 


YS\   Bec.-Xmtr.   xtal.    contr.  j  SO    ch,; 

2n-27.9   mm  8dme   as    BC^65i,   but   kki 

Xmrr  AM,   1    Ph.,  stal  ctrntr,   30w^   18 

LuIjcb   very  good    ..«.«*•,•««.*.**«<..       21L50 

Xmtr.    20-27.0   mcs,    30 w,    10-ch,    ital 
ctJiitroL    .  -  ♦ .,.,,,.,,««.*...  -new        ft. 59 

f^aiite  as   BC-004.    except   27-30,1   mcs.         8.50 

]27  Bynamotor  for  BC-e04  or  BC*6S4         4.95 

Xmtr  5.3-7   mc9.   complete  ^/tubes   & 

Rec,   195-420  Itrs  w/5  tubes*  wm*3  on 

24-2S  ?dc ---*.        8,95 

maBt  base  fcrr  mobila  rnotint  *..... new        1.^5 

n^nbHti  cbei^t  mikd  ,.*«.*•«««»...  .new         1.00 


Our  ne"^  catolog  is  tiow  ready.  We  held  vp 
publiccitian  in  order  to  ^et  o  lot  of  brond  new 
surplus    items    in    if. 


THOUSANDS  OF  ITEMS— THOUSANDS  OF  BARGAINS 

Wrlt^  for  free  Hstins — 25%  de[K»lt  on  C.O.D.  orderi — 
Minimum  circler  |5.00~  AU  prices  f.o.b.  Linden,  N.  J^  Sr>cne 
guanltUei    limiled.    Prices   Subject  to  Change  Witliattt  Notica. 
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DIRECTIONAL  POWER  COUPLER 

50  TO  500  MCS  -  10  TO   1000  WATTS 

4INSTRUMENTS    IN  ONE 

STANDING    WAVE    RATIO 
MOOULATION   MONITOR 
FIELD    STRENGTH    METER 
LINE  loss 
52    ohm    model;    152 
75    ohm    model:    L75 
BUlLETtN  E-5275 

Each     unit     individuolty     aligned     to 

Insure      perfect      meter      cofibration^ 

NUVI5TOR  PRE-AMPLIFIER 

EXCELLENCE   IN   PERFORMANCE 

MODELS  TO  COVER: 

48-60  MCS- 

MODEL  G-50 
140-150  MCS 

MODEL  G-144 
210-240  MCS- 

MODEL  G-220 
410-450  MCS 

MODEL  G-432 

BULLETIN  E-5124 

O  OS  ^°^^    ""**    individuofly    aligned    for 
'•^^   optimum     noise    figure. 


J} 

417-A     GROUNDED     GRID     PRE-AMPLIFIER 
?21  95  LESS  TUBE $39.90  WITH  TUBE 

Eliminate  the  guesswork  from  your  matching  problems^ 

Quarter  wave  linear  balun  transformer. 
Any  frequency  from  50  to  500  mc 
Any    impedance    ratio   between   50    and    600    ohmi 
Write    for    bulletin    £50-600 


VHF-UHF 


ASSOCIATES 
P.  O.  BOX  1068 
FAIRFIELD.  CONN. 


$3.95  P-P-i" 


TWO  METER 

OMNIDlRECTIONAt 
TURNSTILE  ANTENNA 


U.S.A.  •   Fixed  or  Mobile    •   Can  be 

stacked  •  LiRht  Weight  •  Excellent  for  CD  &  Nets  * 
Eleoiencs,  Hub,  Hardware,  Phasiag  SectioDi  and  In- 
struction Sheet  Included. 

MERCURY  ENTERPRISES   crXfcL. 


BOSTONIAN5! 


Ansel  YoiiVe  lurrounded  by  Bob  Graham  WlKTl. 
Skeptical?  Well,  look  far  yourself.  Visit  either  of  the 
Graham  stares  and  see  tremendous  quantities  of  new 
and  reconditioned  ham  gear  at  New  Englond's  aniy 
exclusive   ham    stores.    It's  woHh    the   trip. 


Norlli  of  BoRton   nt 
SOS   Maffit   Reading 


South  of  Boston  Mt 

11  OS   N.  Main,   Randolpb 

Plioiie:   WO  a-300» 


50-  1 44  mc 


220-440  mc 


Beam 

Slieleton 
Slot 

Now,  the  "skelefon  slot"  antenna  you  have 
waited  for.  Available  in  '73  combmaiSons" — 
ail   with   constant    impedance  —  broad    banding. 

Coax  or  open  feed— light  weight— rugged— Models 
from    2    to    64    elements— gains    to    match-low    SWR. 

If  rife  fiffic  for  deimils  .  *  .  sraltohle  through  ^^ul^rt^ 


HOUSE  OF  ANTENNAS 

1153  East  82nd  St.,  Chicago  19,   iMinais 

Telephone   SO  8-9282 

J    BEAM  J    BEAM 
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"TAB"  FOR  THE  BEST  KITS! 


u 


*A      S  i£  S  o 


fe 


3^    r    » 

3  o       I.  ^^ 


10 


u> o  U3  <N  tn fiD  uf^  s  O      or^ 


5t 


IS 


GTDl  POWER-DIAMOND- 
TRANSISTORS 
Factory  Tested 
***MF(;JUj  ill  I  LB.  A. 
iieiilart^s  Meiliura  & 
IliWathi^e  Types 
2X155,  2Nl56v  2^234, 
fN256,  2N307,  2N554 
GENERAL  TO  3GP  mc  @ 20  for  $15 

(*lC|orriiore  !bi?  item  we  pay  P.P./U.S-A.) 


5  TOPIIAT    SILICON    DIODES    SI 

rKrotniKXTEus  kit.  v^e  as 

8T  A  U '  STO  KS.       7  K  Nl  III      ItiOD  ES 
MK1LH     PROTKCTKJN    CLIPPEB 

6  HKCTIFIKRS:   $10    VALri-L 


DIAMOXD  BA.SK  Ml*  A  MTU  K!T.-$  .30 

noiND  BASF  MU  A   AlTft   KIT $  .30 

DKLrO  PUWER  IlKAX  SINK  WITH 

PINH   f*0   SQ" .^SLaS 

Krr  DiOTJKi^  COMPUTE  It 20^^,  8/$! 

KITTilNHTKNPNar  PNl*,  ^9e  @.  3  for  $1 
IN34A  DIODES  23et^  @,  lU  for  $2.  I00/$I8 
C$I0oriii(^rejhl3  item  wo  tut>  l'.P./U.8.A.) 

GTO!   HIPDWER. ROUND- 
TRNSISTRS  Factory  TeUed 

•*'ALFG  in  U.B.A. 
2N27r   or   2X141    @    |2,2S. 
2X27S   or   2X44^    @    $3.75, 
2NJ73  or  2N443  S5.O0  i»    4/SI6 

(110  or  moT^  this  item  «e^pavl\p./U.S,A.) 


NiW  POWER 
CONVERTER 

faVDC    to   500VDC 
up  to  2QQMA 

100  Warn;  Tap  «r 
2S0VOC 

*Typ«  C1250E  $$a 


TYPE  CG50E   FOR  6V0C   INPUT  $35 

I2VDC  to  250VDC   up  to    I^OMA 

Type  CI225E  $30 

C625E  for  6VDC  input  $30 


''TAB"  TOROID  XTMRS  for 
TRAN&ISTOH  POWER  CONVERTERS! 
T6-500K/flVDC  JnpU  aO0Y|>C  &  Tap.  Mai 
20GMa  $15.  T12-50flE/I2VUC  Inpt.  5<^0VI>r 
&  Tip.  Mai  200Ma  $15.  T6-250E/6YBC 
iimL  25ti\T)C.  Max  inwMa  $14,  T12-5^0E/ 
ISYDC  Inut.  55QTDC.   Max   ISOMa   $14. 


NeviliMf   Chargt^r  Sywi^ms 
SiLTAB"    Siliron     Rt^ctifier 
Rep  tare  nurni 
^on^Aging  Hermrticatly  Scaled 
FOI^6_or_l2\'Dr^_mQA,  Type  TJ9  $24 

SEtlNIUM  RW.   BRIOGE~RECTIF|TrS~ 
DC       I8VAC     36VAC     72VAC      I30VAG 
AMP     I4VDC     2SVDC     54V0C     lODVDC 


•*9 
I 

O 


*/2 
I 

2 

a 
s 

10 
131 
20 
24 


$L0O 
1.30 
2.15 

2.m 

4.15 

a.  10 

7.75 
I2.S5 
15.00 


2.00 

3,00 

4.00 

8.00 

I2J5 

14.^ 

24.60 


$3.fi5 

4,90 
6.25 

s.no 

18,75 
26.30 

30.ft5 


$5.00 
8.15 
M.tO 
r3.45 
3I,<H) 
41.60 
43.45 


a* rite  far 


29.45    }icitifii*r  Catalog 


Send  25f^  for  Catalog 


"TAB"  Tubei  Factory  Tested,  Inspctd, 
Six  Months  Gyararttced !  No  Reieets!  fiojcedj 

GOVT  &  MFGRS   Surplus  I   New   &  Used 


0A2 
OAJ 
0B2 

oc.i 

0D3 
DZ4 

IA7 
183 
It4 
IR4 


q  +-■  ■  ■■■«  » 


■  e  ■  1-4-4  I  -p  p 


.:« 

.79 

.!Hl 
5/H 


6BZ7 

6C4 

6C5 

6C6 

6CS 


-I  ri  -i  f  b  -  1 


1.1:5 

.45 

.69 

1JI8 

l.OS 

6CB6  ........  .SO 

6CD6 un 

oCFS  »„„,».  .S5 

6CL6 KIO 


*'Pi||'frlri'MI 


1^  fiS:.\6StU 

43  ..      .7n 

45      .   ,.     .4D 

50L6    ,,.,.,    ,m 

RK59     1.30 

RKGO         .   1.17 
HY69  2.20 

?5       SI 

HY75    &M 

83V  .95 


IP"*  SuMp  Tabei!   What  D&/U  Hav€? 


JR5 

tS4 

iS5 

iT4 

IT5 

104    . 

IU5 

1X2 

2C3gA 

2C4a 

2C43 

2C5I    . 
2021 

2E22 

^E24 

2E25 

7£2e 
2E30 
2E33 
2K23 

2K26 
2K2« 

2V3 

2X2 

3A4 

3A5 

3API 

38PI 

3C24 

3D2i 


■■•**-«-«  ■'^ 


■  ■  ■'■  ■■.■ 


'■f  »***-*Hi- 


i  ^V-f  *4.P« 


.1  1$ 

,7S 

67SI 
.75 

Q 

5.  SO 


6CB6 

ecGa 

6CMG 
6CS6 
6CU6 
606 
6ES  „ 
6F4  « 
6F5 
6F6 


**d  1 1-^ 


*««i»*««ff^v« 


■  *  W.FWdl'l  »» 


.89 
1.12 
.79 

.70 

.70 
2.49 

-SO 


><fffi  25*  far  Cmialoz! 


4PR60A 

4-I25A 

1X150G 

4X2a08 

4'40DA 

4E2?A 

250TL 

307A 

3I6A     . 

VR92 


50 

on 
on 


■  I td  fr*** 


6,50 
.65 

1.90 

2.50 

2.7.1 

Q 

0.75 


6F7 

GF8 

GH6 

6J4 

6J5 

6i& 

6J7 

6J« 

nK6 

6K7 


■i*a-ii.d44^  + 


»H-llh#4|1#4 


V4<  I  «  I  ■  1-41  I 


iiiadi»#4# 


■  ■  I  I  T-dTI--l 


PtI-  l-l  I^A-I 


>■  ftrf-v-li  rv-B 


1.3t) 

.53 
1.72 

.50 

1.30 
.59 
,7!J 


3flRA 

3aOA 

350  B 

371  B 

il4€ 

4I6B 

450TH 

450TL 

4bO 


i>«  ■««« 


I  +4  ■«  llo*'  [- 


All  Tubes  Sifickti  at  Low  Pr/res  i 


3T 

17 

15 

41 

41. T5 

3?*,nci 

19  1.1 

2/tl 
5 /SI 

5/tr 

3/Sl 
.  2,4:» 

,05 
3.00 
16.00 
43.00 
43.00 

1 1  .:»«> 


MAAM  ■  ■ 


34.00 

30.110 

3/tl 

.48 

.70 

1.00 

.  5.05 

.  3.50 
3-95 


Wg  Buy! 


3E2g     . 
3Q4     .... 
3Q5      .. 
4«65A 
4>i25A 
4 -250 A 
4XI50A 
4X250 
4X500 

3API 


6:00 

..^6 
13.50 
27.50 
34.00 

Q 

36.00 
37,00 

■1  nr 


6Ke    .. 

6L6      .. 
&§N7 

6T6   

6V6GT 

GX5      . 

t2ATa 

I2AT7 

I2AU6 

i2AU7 


,00 
1.10 

.72 
M 
.90 
•49 
.50 
.89 

.63 

.60 


ir#  Sell! 


I2AX7 
I2AY7 
I2B4 

I2BA6 
I26A7 
12BD6 
I2BE6 
I2BHG 
J2BH7 

i2ev7 


.79 

l.'JO 

.05 

.65 

.00 
.50 
.50 
TO 
.90 
I.OO 


703A 

7078 
7I5C 
7I7A 

723  A  B 
723* 
803  .,. 
804 
805 


3 

10 


Q 

50 


5.00 

2  7:. 

8.50 
8^00 


no?     t.io 

f^  $5,  10/112 


811 
8IIA 

812 
813 
BI5 
826 


4  I  1  "^  »'P 


Warned  Test  Sets  and  Equipment 


5BP1 

5BP4 

3CPi 

5CP7 

5R4 

5T4   , 

5U4 

5V4 

5Y1   . 

5Z3 


■m  ■«.*«  P 


mm-^  i  i--i 


^ig-^  *?■»»♦» 


7,95 

7ja 

4.99 
9.00 

\,m 

.90 
.99 

.SO 
.60 


12827 
t2H6 
I2J5 
1217    . 
i2JS    . 

i2Ke 

I2SA7 
I2SC7 
i2SF5 

I2SG7 


■ mAi*±9 


.60 

.69 

1.35 

.19 
.60 
.8a 
,60 
.89 


826 

8208 

B32A 

833A 

837 

aecA 

054 
955 
957 
956A 


3.45 
4.41 

3  :m 

0.05 

1.T5 

*09 


.  9.O0 
$  iiii 

6.00 

36.  im 

,   2.45 

lO^JI 

311 

3   $1 

..1/11 


I5GPZ2 
0A7 
SA8 
6AB4 

6AC7 
6AG6 
6AG7 
OAKS 


Send  25^  for  Caiaiogf 


89.00 
LOO 

.m 

,12 
.65 
.76 
.69 

fiALS     59 

6  A  as  .66 


-h  ■  ^  ■  *+*"■ 


I2SM7 

I2SJ7 

I2SK7 

I2SL7 

I2SN7 

12SQ7 

I2SR7 

I5E     . 

1 5  R 

F6r7 


....... 


,7o 
tT5 
,70 
.60 
,60 
.60 
1.10 
.4/$! 
Q 


09 1 
1614 
1619 

16Z0 
I62» 
1626 
1620 


5517 
5608 


5/lr 

2,75 

5/$1 
2.00 

5 /SI 
4/Sl 

1.25 
3.95 


V#  I  I  1 B  4 


I  I  1  -P  I  P  ■    ' 


4  I  I  +f  ■  4  4- 


Tap  n$P^^^d  for  304TL,  8!3.8!IA,812A  Tubts 


nAR6 
6AS7 

fiAT6 
r.AU6 

HBa 

GBA6 
6eE6 
6BG6 

f^QH6 
ttBJi 

RBK7 
6BL7 

I1BN4 
r>BN& 
6BN7 
GBQ6 
6BQ7 
6BX7 
6BY5 
ABZ6 


1.95 
3  40 

2/$l 

1.35 

.30 
.50 

1.49 

,T0 
.72 


lOTa 

24B 

25A6 

25A7 

25C5 

23L6 

25T 

2525 


+  1  ■■■"P-P-frV 


a^  ■  i  iii^l-l- 


26A7 


1J6 

3^50 

1,19 

2,19 

,31 

.72 

4-00 

.72 

-75 

3  60 


5618 

5651 

5654 

5656 

5663 

5670 

jfiflh 
5687 
5691 
5725 


m m *^9m*U 


K35 
1.20 
4,2.T 
U5 
.90 
1.75 

15 
Tn 
.9"* 


fop  $%$  Paid  hr  XMTIR  Tuhef! 


1 
4 
1 


.-M^       ■«  I  ■  V 


■  ■  «■ 

1.35 

.6^ 
\A\^ 
1,00 
1.10 

.90 
1.11 
1.10 

.91 


FR27 

HV27 

2807 

FG33 

EL34 

35A5 

35L6 

:ir>T 

35Z5 

RKao 


»■  p  i  ■  1 « ■  I 


■  ■■«ji<iii> 


8.311 
19.39 

.89 

ITkOO 

3.49 

.60 

.no 

4.40 
1,25 

2.00 


5732 
5736 
5749 
5750 
5751 
5814 
5870 
5394 


83 
.  1 


00 

Of) 

on 

.,  2.75 
.  1,25 

.     1.20 

tis.on 


No  S^P~WriIe! 


"TAB" 


NEW    ^^VACDAC'^W    SILICON 

TUBE   REPLACEMENTS 

WITH    BUILT   IN    RF   SURGE   ^ 

SERIES  BALANCING 

PROTECTION 

TYPE  VRMS  PIV   AMPS  PRICE 

f4T866  5000/10400  0.3  $20.00 

STSlti  5000/7000  0,3  $16.00 

ST5B4  lO00/2SaO  0.5  $15.00 

ST5i:4  1120/ieOO  0.6  $  8,00 


SILICON     DIODES    750MA*    TOP     HATS 
Gfln«r*l  Puri>««e  400  PIV  it  300   MA 

Special  2  for  $1  20  for  $7 


TERMS:    Mln    Ordtr    13—23% 
■  ith    flrder    F.D.B.     N«w    York. 
Tin     diy     luarantie.      prlci     «f 
mclit.  inly.  Our   17th  y«ar. 
Frrccs  sbown  mt  itibfeci  ro  c^onge. 

niFJ  iiberry  Si,  N    Y.  6,  N.  X.  •  RE  2-6245 


rmt/plv 

17725 

__14*__ 

rmi/piv 

210/300 

43» 

rmi/piv 

43D/700 

$1.2$ 


rmi/piv 

35/50 

I9C 

rms/piv 

280/400 

55* 

rmi/piv 

560/800 

tL30 


rmt/piv 

70/100 

29^ 

rmf/piv 

350/500 
70c 

rmi/piw 

630/900 

SI.70 


rmi/pi¥ 

140/200 

34* 

rmi/piv 

420 /600 

$t.00 

rmi/piv 
700/tOOO 

12.00 


Low  Priced  *  T200  SILICON   DIODES 

faifd  :t>npiv/20r.rm!»  (^  ifonM*  of  icm  4- 
M^    rarji;    10   f«r    $3-25;    100    for    $27: 


♦CAPACITOR   INPUT  DERATE  aO"/.t 

{%'■*  or  nmr*  thlfi  itrm  w*^  pay  P.IV/I\8..^. ) 

SPECIAL!   TRANSISTORS   §l    PIQDES[EI 

Factory  T^ntetl   A   Guannlrftdt 

FULL    LENGTH    LEADS 
VSl^  i5r.  12  for  $5.   100/137 
M'N  V^t,   12  for  $5,   100/137 
NPN  I5f.  12  for  $5.  100/137 

ROr  .. „„..    100/165 

$1.00   ...............  6/SlO 

SLTtO   .„ ...  6/110 

13,50  ,.„..,.._..-,.  3/1  ro 


2M23 
2X202 
i?N2i?5 

2N5ii7    I'M* 
2N50S  VW 

2N.i9ri  v\v 


a 


vsv 


I 


'*SUNTAB'*ft  SELENIUM    PHOTOCELL 


26P 

SAP 

I  SAP 

roBP 

lOCP 


75i£a  *43( 


H" 


<40(^.    1 1   for  $4 


I"   Ola.,   5BP/Sq  4   Rett  220yi,<S5 
750^^1.    1=4"  Dia.   $1,451,  4  for  $5 
350ii:a  l-l  1/16'^  Reet,  *75i^.  10  for  $7 
750 ua.    R'aKl^a"    *L45@.   4    for  15 


GENERAL  PURPOSE— PNP— 

COMPUTER  GRADEI 

Use   aa    Ampliflet^OsHllntor— HIPI 

Logic— Servoarap — Powor  Supply 

PulBB  Amplifier  or  High  CiJrrnnt  SwiUh 

Vflb.  Ym^  Veb  Approx  4DV 
GP3C  rated  300  MIlHwatU  65^;^,   ®    10 
for  S5.    100  fof  $39  ^        ^^  ^_ 

GPIOC  Haiod  1  wall  90^*  6  $5.   100  $63 


NEW   BATTERY   CHARGER   BC6-I2V 

FOR    6V    OR    n   VOLT    BATTERIES, 

TRICKLE  A.  FULL  CHARGE  up  ta  4  AMP 

Charges  6  &  12  toU  batteries 
Built  BC6-ltiVB.*.*.Sl0.0O 
BG6-12VK  preasflembled 

Slit  ••.*•»*•■-*■*■  * '^" 
Same  except  rated  2. 5 A 

BCiiUAll    8^00 

BC6-12AK  rtosaflBomblec 

j^it  , 6.00 


4    i 


I    #    i    •   *  * 


t    I    1  TUBE   SPECIAL    III 

4XI50O — HPiiiiiveil  frtim  r.on.  equip- 
ment. Tested.  $3  ea.»  2  for  S5.  Filament 
Xfmr    $2.  First  come,  first  served. 


MAY  r96r 


"TAB"— THAT^S  A  BUY- 
BARGAINS 

New  Ttriais/or  eguiT  f^'l^y^'^/^^'JlS'l? 
New  Ywlfccs/orequiv  O-lSp^/S  App  SlJ.es 
New  Vailacs/OT  cquIt  0-132T/1.25A,  $7  25 
RF-MTO  CE/475  Ma  &  5  Arap  S4@.  2/S7 
Dr-ltrETKR  Dejur  BOO  l^^flW*  11%  2/S5 
DC  MTR  tOOMa/2^'^  _  .  . . . -$3(f .  2/55 
RF-HTR  Wtston  7.'>0Ma/TC.-f*®»  S/JS 
DC-METEll  Ont*  Ma/4"  E*1.  15®*  2/J8 
TttS  PVYR  DIODES'  UP  to  3amp,  .4  for  SI 
TBS  PWR  DIODKS*  up  to  Samp,  .4  for  51 

*H©at  3lnte  mounted. 
RNOOVMRSCOPE  TUBIC  ^"--J^®,  2/J| 

MINI -FAN  ft  f>r  12VAO/60  Cys  %^^^^^fJl\ 
NEWPKINTrKT^rANEL.llxl2i.0n2      S2 

1N34A  45^#.in/$5:iN3fS$l:  INl^R  70#  ®  ; 
XTAL   OVKN— 115V&ThtrromtaL.  <  .y»Z 

Bli>wer   24VDC/100CFM ■    *;  V  "  *f'n2 

Xinlltinff  Mica^s  .006  @  2500Y,  5  far  S^OO 
4-loOOA  Air  Socket,  less  chimney- *•  •»9'j5 
829B  Sockel  85*.  1%^  Socket- -,•-.-.-  -y^ 
4il50  Certiiilc/LORTAL. 2  for  %%m 
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loslay  Model  TA-33 
"Trap-Master"  Antenna 
Stock  No.  92  CZ  3§0, ._....  $97.75 


Hy-Gain  TH-4  4-Element 
Thunderbird  **Tribander** 

Stock  No.  77  CZ  361 $117,50 


has  that 
new  antenna  system 


Telrex  TC-99  Challenger 
*'Tri-Band**  Antenna 

Stock  No.  99  CZ  964 $159.50 


I 


I 


0   -  i©  •    ^ 


Hy-Gain  Rotator 
Indicator  System 

RBX^I  "Roto-Brake"  (twin-motor 
unit).  Stock  No.  83  SU  691  ..$129.95 

CONTROL  SYSTEM— world  map 

indicator  and  control  boK. 
83  SU  692.  Centra!  U.S.A.    1   ^^^^ 
83  SU  693.  Far  East  Coast.    ^    „* 
83  SU  694.  Far  West  Coast. 


CDR  Ham-M  Rotator 

Complete,   heavy-duty   system. 
Stock  No,  92  SX  357, .,  .$117.11 


E-Z  Way  Towers 

The  top*quality  crank-up,  tflt-over  un- 
guyed  tower.  All  models  in  stock  at 
ALLIED,  from  $M.M  up* 


•  • 


*  • 


IN  STOCK  FOR  IMMEDIATE  DELIVERY  1 

All  Moslcy.  Hy^Gam  and  Telreat 
antennas.  Whatever  your  antenna 
needs,  you'll  save  time  and  money  bf 
sending  your  order  to  ALLIED, 


YOU  GET  MORE  AT  ALLIED 

Gel   our  famous   "King-Sixe"  iradei  — 
they^re  highest 

Only  $2  down   on  orders  up   to   $50 — 
only  $5  up  to  $200! 

Enjoy  every  buying   advantage  —  top 
Service  and  real  "homxto*ham''   help! 


order  from 

ALLIED 


RADIO 


FREE! 

Send  for  our 

big  Summer 

Sale  Book  today! 


AtUEO 


iUMiii^ 


ALLIED  RADIO,  Dept.   150-E1 

100  H,  Western  Ave.,  Chicago  80,  III. 

Ship  me  the  fottowing: 

D  92  CZ  360  Mosley  D  83  SU  691  RBX-l 

D  77  CZ  361  Hy-Gain  D  83  SU  592 

n  99  CZ  964  Telrex  D  83  SU  693 

O  92  SX  357  CDR  P  83  SU  694 

^■••••ii  ■•••*•*•  enclose  u 
n  Send  Free  Summer  Sale  Book  No.  205 


Immediate 
Delivery 


—  n 


I 

I 

I     Nome. 
I 

t 
I 

I 

I     Cify. 


Call 


PLE*5E  PRINT 

Addresi 


Jlone. 


State. 
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It  pays  to  insist  on 


PR  crystals 

STANDARD  OF  EXCELLENCE  SINCE  1934 

AMATEU  R     TYPES 

40  and  80  Meters,  PR  Type  Z^2 

Rugged.  Low  drift,  fundamental  oscillators.  Htph  activity  and 
power  output.  Stancls  up  under  maximum  crystal  currents  Stable, 
long- 1  as  ting;  ^^oOO  cycIes„„,-„.,-„„„...... ,,.„^„ -. S2-95  Net 


Third  Overtone,  PR  Type  Z-9A 

Hermetically    sealed;    calibrated    24,000    to   24,666 
27,000  Kc,   ±3  Kc;  .030"  pins ,.,...„««. ..„ 


and   23,000   to 
,. -$4.95   Net 


6  Meters,  PR  Type  Z~9A 

Fifth    overtone;    for    operating 
metically  sealed;  calibrated  50 

CITIZENS  BAND  CLASS  "D" 
Type    Z-9R,    Transmitter 

FCC  assigned  frequencies  in  mega 
cycles:    26.965,  26.975,   26.985, 

27-015,    27.025, 

27.065,    27.075, 

27. H 5,    27.125, 

27.165,    27.175, 
27.205,  27.215,  27.225;  calibrated 
to  .005%.  (Be  sure  to  specify  manu- 
facturer of  equipment) $2.95  Net 


directly   in 
to  54  ilc. 


6-meter   batid;    her- 
±15   Kc;  .050"  pins. 

S6.95  Net 


27.005, 
27.055, 
27.105, 
27.155, 


27.035, 
27.085, 
27.135, 
27.185, 


/'!%'/ 


CITIZENS  BAND  CLASS  "D 
Type  Z-9R,   Receiver 

Specify  LF,  frequency,  also  wheth- 
er receiver  oscillator  is  above  or 
below  transmitter  frequency.  Cali- 
brated to  -005%*  (Be  sure  to  specify 
manufacturer  of  equipment.) 

$2.95  Net 

Type  Z-9R,   Radio  Control 

FCC  assigned  frequencies  in  mega- 
cycles:  26.995,  27.045,  27^095, 
27-145,  27.195,  27.255;  calibrated 
to  -005%*  (Be  sure  to  specify  manu- 
facturei  of  equipment) $2.95  Net 

Type  2XP 

Suitable    for    converters,    experimental,    etc.    Same    holder 
dimensions  as  Type  Z-2- 

1600  to  12000  Kc,  (Fund)  ±5  Kc....>- .....™.  .$3.45  Net 

12001  to  25000  Kc.  (3rd  Overtone)   ±10  Kc^.,™,..$4,45  Net 

ALL     PR    CRYSTALS    ARE     UNCONDITIONALLY     GUARANTEED, 

ORDER    FROM    YOUR    JOBBER, 


COMMERCIAL  TYPES 

Commercial  Crystals  ovoilabfe  from 
100  Kc,  to  70  Mc,  Prices  on  request- 
Type  Z-1,  MARS  and  CAP 

Official  assigned  frequencies  in 
the  range.  Calibrated  to  .005%. 
1600  to  10000  Kc S3.45  Net 

Type  Z  1,  TV  Marker 

Channels  2  thru  13  S6.4i  Net 
4,5  Mc,  Intercarrier, 

.01% ..«- ,„,....  $2.95  Net 

5,0  Mc.  Signal  Generator, 

10.7  Mc.  FM,  IF, 
.01%  S2.95  Net 


Type  Z-6A^ 

Frequency 

Standard 

To  determine  hand 
edi^e*  To  keep  the 
VI'^'O   and   receiver 

properly  calibrated. 

100  Kc.  ..$6.95 

Net 


Z-6A 


PETERSEN  RADIO  CO 


COUNCIL 


,  Inc.  2800  W.  Broadway 

BLUFFS,     IOWA 


EXPORT  SALESs   Eoyal  National  Corporation,  250  W.  57th  Strectp   New  York  19,  N<  Y-,  U-  S.  A, 


with  built-in  PRODUCT  DETECTOR 


THE  "COSMIC  BLUE"  NATIONAL'S  NEW  HAMBAND  RECEIVER 


This  newest  and  finest  precision  double  conversion  amateur  receiver  with  6  meter  coverage,  brings  you 
an  ease  of  sideband  tuning  previously  available  only  in  the  most  expensive  equtpmeni.  The  NC*270 
features  an  exclusive  **^Ferrite  Filter'*  for  instant  upper^lower  SSB  selection  and  a  degree  of  selectivity 
to  conquer  even  the  toughest  AM  and  CW  signal  conditions.  The  solid  },^*  steel  panel,  ceramic  coil 
forms,  double-spaced  tuning  gang,  and  full  ventilation  cabinet  combine  to  give  mechanical  and 
thermal  stability  that  will  surprise  even  the  most  critical  operator.  Even  the  color  of  ihe  NC*270  is 
outstandingly  different,  NationaFs  nevv  duo-tone  "Cosmic  Blue/*  Write  for  detailed  specifications. 

Only  $24 J9  down'' 

Suggested  cash  price;  S249*95.  NTS-3  Maichtng  Speaker.  S  19.95  (slightly  higher  west  of 
the  Rockies  and  outside  the  U.S.A.).  'Most  National  distributors  offer  budget  terms 
and  trade-in  allowances.  ^^^^^^^^   @ 


Artd  Nmianai  Mmiio's  put* 
ented  "^Fiip  Faar*  makes 
operating  tfw  NC'^270soeasy, 


NATIONAL  RADIO  COMPANY,  INC. 


A  WHOLLY  OWNED  SUBSIDIARY  Or  HATIONAl  Cfl.,  INC.  M  ELROSE  76,  MASS. 

Export:  AD  AURIEMA,  INC.,  85  Broad  St.  New  York.  N.  Y. 

Canada:  Cj^NADIAN  MARCONI  CO..  830  Bayvtew  Ave.,  Toronto  17.  Ont. 


^i'CCH'ltATIONa  SUllJtCT  ttt    CKANUt    *iTM<JiJT   It^fl^L 


